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£ 16£- £• ^S) #e}-^n|- c1^#5l]oi a^l^ 7-2:1- H-EM^r 
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3^- 4i^2i 7j 0 j %^s)<H sio.°s. aAi^fl 7H*h oj t ^^o| cf^7fl3>ji, sai^o) 7)) ^ % i=a o vo| ^.ofls. sis 5i5icf. ^ fl 
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iS ^ A d=li. aA]^}^. A}o]s] ^^7j- E(E) ^ ^gfl Ticf. o| afl^ofl, ^33^-1- U^^tII -R-a]^ 53 °1 «^3JL-i-# ^A] ? | 

fecfl §-^|7> 515Jcf. 
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33:*3 44.3. 444*? 34 -f 44 <a^*ll Hl^fl ^434. 

£ 22^r £ 26^1 M-Efvfl ^aoB^S) 5£-M-i(2)3 ^^(Z^)«o v ^(50)Sl «^S-3L*9(Vi)^4. ^>15^ S)^ 3LAl^^-(X^^-. Y^^) 

^-S^HflolJL, -S-^^l^^^ ^^(Vd)^, ^^(Vw) S OL -i**M31 #^S^^(Vp)5l ^1^^- 
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«o] 7]S\ ^-^^^^51 &^°5L ^#<Qx}7} JH> f ^-^^ ^^^(VqGI)* ^^olcf. ol 

S^ofl^^l ^^^(Vq61)Bl ^Ajol 3zf S ^- oflui^^-SS. ^Jl, ZL *«JL** ^^l^l^ £-91^ ^JL 214. ' 

^3, °l ^fl #4^:44 -B-^^l^^^ ^Hl^ £ 23^1 M-Hf^fl Qo] ^ ^±:(sheath)7V ^^1(63)1: 7>>l£^ ^ 
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°l ^(^)(63)7> ^7f^H ^r^(r54), S-b 2)4^1 ^ A o v ^1 € ^1^:1- ^4^1 S 23*11 44^3 4^ ^> 

o] #4^43 «v^(rp)(64)ol #4^47V °J<H47l 41^1 #^ l 8'^* «^*7fl ^-4% v ^ ^i^fl «4. °1 

* «^^>n -a-^14^^1^ ^-8-4 ^^-(l(^^^S(J))» ^71-4^ ^Hloflui^l- cfl^o.^. f7M^ ^-8-314 (Vf)(66)4 ^4 D J£(ne)l- ^7> 
4 7) JL, S^r <>l*4liSl ^(^(67)* *H8«: l"4^:4^4(Vp*)(65)l- ^^44 atJ2.^ ^4. ol nfl^o|] # o.^^^^^- 4 -§-"51" 
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3^-4, A o v 4 4Hefl^^^-# 4*44 4^^1^^ A o v 4 ^li ^4^1^44 44*1)4 ^44^ % 544. 

44 *4 fi.4^^3:# «-^.s.4. ^li, ^12 S.4^^4 ^°)% S4^^M1*114 4^1 *J^44 4^ 54 4^44 

sl*i4. s 4-b S44^* ^^4^-4 ^^4^-41 7fl^^ %^44 44^1 ^^^^^ a^l 4^ 5^ 7^44 sih^ 

^ VA S4^ ^ SI4. ^, 4347}- ^l^^H % A J44£ S4^^M14 *&Q°\7\ ^^44 «fl^*ll. *i^^ *J^^ M^l^t J± 
^(^^-^^ «^)«- ^ ain. s ti>n ^ A j^ ^ ^e1# ^ 5U4 **Jl*4 *i444 4°i4. 

44 tf4 S43^-^# §-9-5.4, ^^3^-4 #^^3 ^-(^^3^-)^^. ^>S4^ 42 ^43^4 ^^4^ A o v 4 

» 44 S4 4 3^4 ^^4.9.5. ^4 4°^ 4^§4# -§-444 ^ °J4. 4^7>4^. 4^4^*11^ ^li S43^^ ^ 

4^ ^211*1 ^^3^*114^ 4i S43^4 ^4 7f4ai, 3^-4 »H A i4^ 4^-9.5. 4^4^ ^ °i4. 44 ^4 4^ 

*]^oj cfl^^9j ^^4^ ^ofl ^^o, ^J^4ji, ^^Jl## 4MM« ^ *a°J4. lL43^*fl U S VA 54^ 

^^ A 1S1 3*J^4^-# 4 7 J% V SI 4 «a^*J. *44^5E. ^7fA]^ ^ ojoj^ 
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°12}- a^l^^-T-i* tj^^il jiofli^eula] 2?Bj-§- AV-g.^ ^jo] 71-^7)1 32, *l#*il-i £i*Hr zjaj^aj 

«1 cfl-ao-S f^HsKn, 7fAi^si ^7>ai^ 4= o^cf. ^ .g-^ £-§--§: ^ A] ^ + °x%ti. 

°|2j- £°1 ^2 a*l3i^-t- 3^^.2.3. ^sV7)- cfs- x-M-is o]-i-8i-7) ^7j| sh^, sai^ i-ej^kE-ss- ^^a%to.s. 

^*Hr ^-2-5. a #Sj-2l o|^-g- ^ ojja nfs. aAl^oflAlS] <8*|tife 2°1 7V^-^7fl sq^i}. 

£th ^12 a^l3^-§- 5g^^^°] ^"g^^M- a $H S A J*Hr ^sj-jl, 31 °| z\x}3.<&2] ^*1.e^- 3*h2. 

<?i tH^^# JLAl^^ ^*>2) ^Aj-ofl oj-ca. ^J^«-o.S«l, aA||2] 7l)^-#£ #-^^2) S A J-*l=r°ll «fl-g-°fl cfla_o s tg= 

si, ^12 fi^i^^-s] *ni n^^tf'g -§-<a# 5t<a£° 0 >2i ^^o.^ ^^o.^ a^*i-^ ^ «> 

tt^* WW 2 ojcf. e} afls] »}aA^^ Jg^, £i=. ^3-2.S «ll*l£cj-. Aj-7]^ Jpg aI^MI ^« 

*Hi^-& 3*>S. 0 o l 2l ^^31- f$*$S\o) OJ71 nfl-g-ofl, SAl^^-S] IA^S] 7^*^. ?J ^^21-2] **^^"( 

e1-°J^^!# J g^^^°fl ^^JL, &^^°\ ^ Bli^^^Sl «>7] <H^7l nfl 

Sitt. ° s Vl g^- ^71 ^12 !M3*}-7l ^sfl, 4==r7fl2] <HH^)i^i^BF ^7l <H H ^^^^-21- j2^1-£S. afl^l^ ^7fl2] SaI^^ 

^Wfe Bfl^7i^Bf, ^>7i ^^hs] aAi^^-ofl cb^*>^ Bfl^i^ 4^71121 ^12 a^l^^-* n^lfe ^7]^ ^<H£ ^HI^jL, -*7l 7^2 

aAj^^-4, Aj. 7 | ^caji^^ <HH?fli€ ^71 ^1 S-Al^^O] Al-OloflA-1 O 0 t^S. *§Ajs}.o} « 0 V^A| ? 1 £ 3. ^ ^o]^, 

^ ^53^. ^s*^- ^^^^ ^fiiAi^ ^A^^oii, ^siAio] ^^i- 0^71^ 7MH «-^ai?ijt ojcf. <^7]«iA^ <y=^s^ # 
s.-f^2i ^fl- #s.-fs.HoflAio] t^At-^^ sWojcf. ^ ^-^•o.s.^.&i <y=^ *y#]sl -g-^-y--?-, ^§-#s^, m^^«>i«g-¥-. <y=^ 
7> ^^5)^1^, affs <a=^« ^V4^ 7,Vi)Ai-§. 5A]^4f ^?}cf. <*^*) ^a^: 0 ! -§-#5.^-iLcf *7l ^^0)^. s 

^, °1 ^^-ftr <y=^2l ^"o^ 0 )! o] ^7il7j-c^ SAl^^Sl ^^^tf^^ol'g- ^7>7l- <^^r oflM^lS)- 

iH^t- ^-ofl 2)3)1 ^-Sslfe <H1M^1S. ^^SlHS, ^«^-A>ol %^21 ^Efls. ^^l£j<H $1°-^ °<f^2l °o v ^t^^^ ^^S] ^^.« 0 v 
tg^ojofl ^Hflsij- cfl^^si ^j^oioflfe. xiufls]^ sHrt+. ^%^7V oj-^^Tfl ^ Si^ aj-a«F^. a ©l^s.- =3 

^ol# 3711 e u oH| e «^A|?1^) £jt £ >8 fl- ^1*1-71 *^si 

mm)7]^ «11^7)^ A)-oHl afl^lE)^ ^<a«: ^5g^. M}.ol<H±:^<y-i- <?17V^ ^-i: A).^-*l-^cf. o|^Joll 

Al%v 4 » 0 >^3-^a ^Al7lfe «**^« Wilt ^ 5X%^. 

Al^A), WOW ^^^7] #n ^^l^^-l- f^7VAl^ ^^£7]- <a^^. e)l>i# <^j7 Si7] nfl^-ofl, « 0 V^o] oV^Aj^ 

z.%7\ «a^q-^ ^^jl^2) %i^ofl oj^^ ^7fl7> sisici-. nii^^oii wvoi<h^^<^# °i7i-^ °imi^2i -R-^i*fl^<Hi ^^<a-(«^ 

^"i- A>-§-S-o.SA*) ( ^<y7)-2) ^^1^ ^^^-AVcfl 21^ <H«-o] oflui^l^^J# ^-iAl?)7l nJS-ofl 

^-'SSm ^A)^]£ oj-^^^ «^|| ^ 51£S Elojc}. ol3H) 2)3fl 7^A}5£^ 1}-^Al7l^l ^2. «J-^-8-A] ofl SJ^t}" ^^^(^ 

21 -8-Aiofl ^^.^ 3)^21 ^#)# ^a.^ ^ 

E^, =>1 1^^t ^-a^ W1#J&* 3}f^K£S. ^Aj^ Jli 2)0)5, 5VM-21 «4^oJ «V^Hi^°J-^ <?l7V3l-^, H<&($-&*1\)%-±3. a 

A»# -^7|^ «m-2| oJl^^e.fl 2)^ ^^of) Hlsfl jL^o]al E «?V^s}. 7 , 1 t§Aj^ - ojojcf. olS). s)-^, opg^- o^g-^a 

E-5L ^ #S-?-«S-^2l ^^mfl-^S.* *\^]% ^ <&5L, 7V2lAla^7l- <&±r 23°1W °<f^# ^^J^ u ^S:-i:^r ^cfl^Al 

« SiSlcl-. 

Al^^Al J*T$1% £ Cfl^^ife- cfl^feX-YitAl^^Sl ^^o)^. a 7( .Al7lJ7, ^2jo]o)| uj.^ 7 fl A] ^ o].(Vo)2) ^7>>4 

ol^ofl 7j7)la^iSH, ^sl-3S.iSa2l ^7fefir ^-S-a-o) §.^]7> Si^m. Al$^ »W £°1 ^-a^SS nfl^^^-i- 

AV-g-SVat, £ HHHi^^ ^7^ aj^^.^-o.S**!. X-YiAl^^-zioj 7fl^o) Sl ^Isi^o] ^^(^^21 ^^S.^7\)^ 9l^^S] 

^H»il 2lt> ^Tfl ^MW*|M- ol^Jofl nl-s- ^^21 «B«* ^ 

^Afl^^.5.^ »1 iS^^ 2l8fl ^11, *Q2 aAl^^7V2) ^3:^-51 ^ oj7) afl^ofl «g-^ 7 |)A)^o}(Vo), 

*)°H*\2\ ^-a,^ ^2i€- SZSicf. 

eflsl sAjoU aiafl Al^^-^^t^fl- ^5L-^^<3)°1 5lcf. °1 "U^°fl. -?-«l-3!'a°fl 2lafl ^^s)^ <y.^ 
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-g-^*l-^ 0 J(Vc), #3\(^*&mW^(E)S)- Tj^-TV ^4 712] -§-<y^ ^oKi)^ 3.71)3. ^<H^lcf. AC^ ^.2.3. <£3Hr 

* S A J*Rr DC^^-S-oil HlsH »J-^7flAlAHl a^J-tr oi -§-7)^*1.71 nfl^ofl #a^-^!<^(Vn). ^ -g-^^<a-(v c) ^. 344. 
?lb £471- °3<H3li}. rtr^, ACW^-g: -iaL-8-21 I -V^°l) «l*>°1 2]s)l ^^tttflfl- $£-¥-3l<a-(Vn))-i- 

#^ A 1« ^ 5U$4. 

°l A <}-iL3L^-el. AC^ t**.2.S °<f^21 3«J*Kt§- «l*|tf.2.S*l. I -V^82] ^fl- #£-fnNi<3e|* *1 3 tfSH 37 5U4. o]^ 

°fl 21811, <y-^*t- ^OWr)* **l(*1i)*HS*l ^^"l 2lt.V ^^tt* * A H1 ^ ojgnj.. *^2] ^a}^ 

^^S^H ^slb 7V^|fe- ^^7l#4 all^7|^-, * o]^ AVojofl ^^lb 3«H1 21*H t-ej*Hf q-^71121 a^US-fr SJAJ^ 

l-efinl-clil-^lol Bflvdo)! °}<->H. Aj. 7 | z^g. i^A. ^a}^ si 41E5.0J: £ ^<a*b ^21 4=1 SS.^ 

^sku, «H<>li^^ <y7l-sV7l $\n #7] ^«2) ajols 3J-M-21 4SS# A J-7l ^-f-slS-TlM fss sj-n, ^7l ^ ^Hi^i 

^17^1-fe 2?*1JE 5VM-21 7V^l Aj-71 ^*ofl zi-z}- 333. ^-sl-^^ %<L3. sfl^ ^ SJSm. 

ol3H 2]S11, *)ej?) SAl^vflSl A-Y^ -M-o|o)j7i cH^ell^ui-^-g. y^o\) ^ *j 8|- JL. ^^*V°1 ^£ Y3iq-4 hI-oI^a) 

"517^ $.^2.5. 3-b oim^^3l-2l Afc).^ ^la]H 0 v^# <a o.?lfe 3H1 fi|«fl, 01 nfl ^aj^i nel-ol^Ka^ofl ojsn X-YSAl^^si 

?iw ^°j(vox-y)*i ^shke, -y-^-a- <a=s«i-7ii ^ sj&ck 

S*, °1 on^^^ofl slsfl, -S-^l2]«! o_JL a^l-i-Hl Ji^^l #°1 -f-2l-*>^ «^(^3£iS3)E f-^ofl sfl^§ ^ ^a^. 

0 1 7V^2:^. ^^IW ^ 2£iE3f JlBl*l-<H *fll&2|^# IttiL 51^. 

cfl^tsV^ X-YaAl^^-3-ol ^-^o) ^7K>71 nfl-S-oll. CV 2 «H1 «H1*1-<H dial^ol ^7^1^ Sl^m, xfl 

^■^^4 #^7l# £tT Hfl^7l^2)-£l £fe Dfl^^^ Efc- ^^71^-, «fl 1 37l^ol] ^Jlfl 4^21 f-«B ^*Vfe -3Jofl 

a^l^-i" ^ A j^ l-el-2°V Cli^eflo] Sfl^ofl ^^A-j, AJ-7] 2lrto| A 0 V 7 ) ^^71^- £-b 4 V 7l Bfl^7l^5!|. Cfl^sJ-^ ^ ofl cflsV'H 4^2) 

# ^^Sl-Jl. A o V 7l 1-^7V AJ-7) ^^71^ JEfe A J-7l «l)^7l^oll ^Aj^ Aj. 7] hH^^ ^Jo)] ojg,) ofl ^ ^ ofl o| ^. .g. 
^=21 ^71- ^"^m ^ 5Z5JC1-. £^V, ^- 7l ^^7l^oH 3>q-si ^g^^^# ^71 ^71)21 XAl^Sl ^iA];*i^-o_SAl ^Aj^ ^ o.^ Aj. 7] 
^^2] A 0 V 7 ] Mr^7} ^^^1^1 ^^o)] ^^91 ^ffcr H>#3j ^nf. °13H1 £]3fl, cfl^rt^ ^^71^ £ 

tt «fl^7m2l-2) £^ ^^3^ X-Y^^rl} %o) 7 V^*l-7ll sl^cf. o| l~iHf 7> ^^7lJ& £r uH^7l ■ 

% A j€ 4 ^i^- ^ A o v 4 hIIaI*!-^ t^oI «l.^-ajsi.cl.. ^^-a^^r ^<a*2) m^^o] 6.^-5lHS,.olll-^^^ ^ 

n fl2i a^-i- ^<a^- «ii*^as. 2j**>b ^ w ^ oimja-* 4»Hi^»ti o j7KRr(^f-)^o^ 5^1 ^\^^_ 01 

°tm^^* ^ u ^^2l 1-B^2:°V Cl^#ellol 5^)^0,1 ^^-^cfji cfl%V^ aflAlElb <HH#ii^4 ^^1^^-31-21 A>o] ^ ^ 

H 21, ^1 -3-^x1 ^tgafl £ <HH5lli^i^(A)2l-, a^l^^-(Y)21 SI^^, <HS.^li^^-(A)3l- a^l^l^(Y)2l 7.V0I2I ^?<a# 

^AlTlAl «j-^7l)Al' 5 ioj.(Voa-y)# ^l^l7l£^- sj-^i, ^<3#2l vfl-y-o) ^i*l-<H ^1^2] A)sl£7l- ^Sf«l-7lul-, &=tl} -§-^=°l ^7j-S 
^ CV 2 °fl «l3ll*|-^ ^7f^-Cl-jl SS<a €"^7f #^3l-Alo>, Mfl^7]^ol ^«!7l^ 0 Voll ^1 1 ^<3#, A^^", ^2 Y^i^, ^ ^13 

^<a*2l ^a-15. ^AJ^ aAl^vfloj zf.^ oj,c^^ f ^2 ^o}#4 Y3^-21 Aj-olofl Y ^i^ S^*f7l *fl4 ^# <=l-^Aj ( 

5&* -^21 ^1)^.3. S^^fe 3H1 21«11 o] Sfl^SlSic]-. 

^tflS -H = a)l^^i^(A)2f, a^l^^-(Y)2) 3S.^2<H1 5J<H A i, <HHelli^i^(A)2l- a^l^^CYJSl a^)^ z. 7 }*)^ ^1^- 

^21 -§-^^--4 ifl^A}^- o] s-b) si-^, wj-^7l)Al^<a-(Voa-y)fl ^7>3t).<H ^|C21 3.1^ -y-3}-7l- ^^tII sl^l°V, Hfl°i7|-#°1 ^<^7| 

*\U ^<&t, A^, 7)|2 ^<a#, Y^^-, 5! 7fl3 ^-3*21 ^-^^1 aAj^msi ^ofl $X<H*], 7l]3 ^<a^l Y^^- ^<=fiir al^sV 

2, £ 21<>15L 71)2 ^<a*# 31^-^1 ^ ^7lJl ^^«Vb T^ofl S)SJ| ol -g-;^ SH^Sl^Cf. 

St}". ^- ^•'f^r A o V 7l ^3 ^#71 ^Sfl, ^1^Va12] <a^-oflA^ ^^yj 7]^-^°] ^-3>-«ell- 7]&S. 5^Cf. 

«effe #S.-=fS-^2l -fMS^-Hl ^J-^ ol^oll ^^Sl-fe- W>21- Qo] #^-<y--?-2l Jl ^Til^^-B}- of^-^ ^^l^^^* ^-Al a Ji^-S. 

s^ A i7i^ ^>a~§- a v-§-«i-ji ^4. 

"11^^21 a^-8-A}^|#°)l ^^«a-(Vw)(^^i^ Qw=c Vw. Cb 1tl^ 21 M-el-vfi^)!- ^ A l^]cf. °1 ^°J-(Vw)2l ^-^ 

<=fl A V^-5l^ ^^}^ i£S)^l ^Jl 5fe JZ«ol -&€:9-*l-7l nfl^-ofl <y=^£] S-^o^^cdo] ofli-H^o,^ tH21 -§-°J^7fl o)^- 

*f°l % VA o v otii-^-^AS fVcf. ^^^21 ^^s.71- ^aJ^sl-JI, £ aH^-iT-i^-?-^ H^H(grand)l- hB^sW °J- A j ^%-*\?)7\ 

oil, »ll^^^-# a.^H^^l^Cl-. oV^e ^^°J(Vw)°l -aa«f?J-ioIl 2|8ll ^^21 31, -iAl-ol^-Q.^o] ^ofl oJ-El- ^Aj oJ^S] SJ-aV (0 J] 

M*1£AJ)°] ^TflS)^ l-el-snxoj^a # o. £#s %A jAl?]c1 . ^^^>2l ^^ll^nv olMel-, AC^ ^<^1 2)^ aA]^^ 

A J-2] ^Aj<a-(Vq)^^°ll 2)811 I - V^(^^#S^-»o v ^^^)^- ^ 71^^., 7lAj<a-2}-Al7lJl, JjL^iAiofl 21^ ^-4^^^. ^"3-1- tfl 

•=•.5.3 7j-iAl ? |j7, 7)-2l Aiasl-(?lEaS}-)l- ^b ^5. a) it!- 21 ^^8} 7)] -ff-A) a] =7] cf. 

^1^4A|b 2l«§J.AVo) ^j^) 7 |. ^.^gj.^ <£#^# % A Jl> ^ SiDlE|i= "j-Aj-i: 81-7)1 -B-All- =4- ^71 ^^°11 U o^-H-^l^^» ^7>A]^ ^ 

-S-7)- oD^Al^-a-l. ^7>Al7)7l nfl^-ofl ^^S:#2l «^o| oj^^. oj^^ 

A ^7l^ ^Bl# A)~g.#0. S .*| "V^i-R-Al-Ai^-1- 2?^Sl^ ^ Sijl, ^2l*iaSl-(fl£5t*)l- ^^^1 ^b €5.^it>2l 3 -ft 

«?V^^7fl -R-a]%v - ojt), ^efloj) HlS (| ^AijL-ir-i- C13- ^ Sl«4. 
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°l2j- £°1 SV<=i, £ 26 -HI M-Ej-iflif- ^2;ofl 5J<Ha^ z]«J-§- nfl^rt _o s ^Ji. E h>o)^ >.^<y-^- ol7]-#.° 3.*1, E 20, £ 21<M1 <-)-Ef^ ufaf £ 

°cJ^l- ^S^^ <£^« ofl^H^i^O/AJS}- 7]2) #32] «-g4)<8q*h -§-^-¥-2] 

4^ <8^*J-*r 3<H1 2]sl] -¥-8-^^(Vf(Vfmax))(45)M- ^^"a-(Vq)(46)* cfl^rilS ^^^7}^- 4 -.^$4. 

^<9«- °fl^^^°t] Slsfl t-a]# ^71)2] S.a|iS-§- ^aj s j. j1> a o v 7) ^^71^1 ^-33^-1- 4^71)21 aAi^sj ^-f-SA]^ 

aAl^^sJ- e^7l(<HH^i:)^^# A1S iE^A|^ av 7] s_X\^ aj-7] ^V-¥-S cfl*A]^ ^ ^ *V t|fH^^ #e)-^nf nlif^ 

^^^l JL. 7lS.« 0 V^Hl $n A 0 V 7 ] aA]^i^3]. Aj-7] EgjT^^oflAi A}^^ A 0 V 7 | S.Al>gofl cfl*H Aj 7 | iA];*}^*]. Aj- 7 | ^^A] ;** 
4 2] A]-0|0flA-l + "fHM^Jl, A 0 V 7 ] ^S.-¥">8-^ O.S. «§AJ£ ^^-¥-ofl °lliLH^^(Va)(41)^ 7^2] -i-Oj^ Aj- 7 | ^^rt O, ^^.^ 

3(Vm)# Al-g-^ ^^i, £ ^^"fl °1 "fit^O/m)*]- ?fliS.^^(Vk)5. al^?i]<g«# ^a]?]^ 30)4 

(1) °o l ^-¥-S-2] §-#3 ^2] ^Aj 

£ 20, £ 21°fl H-E+'di h>2^ Hjt2^( 5 )-g. Al-g-S(-^ °)m#3(Vm)(40)# 7\Q ^42j<*-§- 2j=3H?^2l #ef2n(-^=q 

(Vp)(44)2V 7H21 -§-<a*>7ll s]-7l ^sfl, "o^^ 0 ! °Jr^*Ml °o l #^-¥-2l #ef2«V^^(Vp)(44)7)- °fl:n£*i3(VA)(41)S)- 42] 

°J*M s)*r -§- ^l-g-sfji XAl^^aq- ^^43^4 ^s-g. ofl^-c^^ ?|i£^i^£ *Vfe 27fl2] J£a1^^^°}-(va(41) 

. VK(42)H cfl^ "llicH^^°il <?17^^ SAl^i:^oj. (VA)(41) ^. aj. 7 | i>ll^^^(Vm)(40)2l- 7]S] -§-^711 *f^r ^J-=fl 2)«ll, ^^.S. *Rr 
^l^^^l- ^^a|?1^ 5»S 58c]-. o| ^^oflAi 7])4iH?i^oflS> -S-2] «A^oj.A ^cxj^-jl, nfl^^^B]. oil^c^^ ^^c^xls sl-b 
5<H1 S]«fl. AC^«|7l <fll^-ofl cfl^SAl^o] oflicH^^ 7B^H^1^1 a]s. S^£)o)£ oflt^^^- ^ c =. u) . 

»Ha^o) )S . -3-xl^cf. o] nfl^ofl, Jfl^vfl^-ofl «fl*l!e) nfl^^ °- aJ^o] ^^c^^o] ?%^Z}-jL f ^^o] SAl^i^, ^-f-aAl^^-, 
5! "HE^a ^^-2). HlAj-g].^ ^.^Hil^£]7l nfl^-'Hl, A ti^oM a BflAi^-o] -^--a-^-^21 t(ao £ ^-i^c)-. 

e^7HA^ ( nim^^(Vm)(40)« -?-°^Rr ^'3^ 2] (ofl^dl, ^^^»])fi]. ^-S-g-^^°ll 2]^ 27>x) «a-^o| ojc^. 

°i]^^l^(Vm)(40)l- 2]^^oflAi ^-ffe <LV^£7V ^^1^ x , Y^ofl o)7]-#fe ^*3]-^2l ^^^^^51 ^cf. 

°]^* U ^1S1-71 ^Sl) t^SHr 3]^^^4* 2]^^2f "y^Al7l£S. A^^^cj., 

oim^^(5)21 ^l^(Vm)(40)l- ^-§-^^3. -¥-<H*l-^ ^-ffe afl^^sll«H]Al SAjs)^ ^^^(5)34 cfl^^^-^o] ^.^^hk^^. 
aAl^}^(x^l^)Bf oim^*^^-(M^l^-), iA]^^-g-( Y ^^)3l- o)l^«^^-(M?i^-)2] AVolcHl ^Ajjqi. 2 7flS] -§-^2] H])S^ cfl%laAl^^- 
A^Hl <?17>*V^ ^^2] ^(x, Y 2] 2Aj^-2] *><>1)S a^^h)^ ^^cfl, 27fl2) -§-^o)l a>o]71- ^^2]-£. 27fl2] 3)^- 

^^S-* •l-'a^Tll ^o.SMj nim^^(Vm)(40)l- a!^^<3-Aj^5. ^ 3X^. 

£?h °fl^^(Vm)(40)2l ^cfl^lfe -?-S-§-^^* ol^^ 2]-?-^^(A^7;l^^, 3]^a><>lo]i^ °] E ^ a ^s]-al f -f-^^Al 

^^^(Al tL^H'Ji-^, a 1 TV 3)^^^1)21 21^-^-a-Aj^.^ <^ ^to| l| ^<a-^3}- D 1.^12] <tV^£ ^Aj-^. jtsjs}.^ ^2) 0#S.(«t ±30v°m)5. AJ^ 

°l7a<Hl sqsfl, "fl^^^l <?]7h£]ir 5Al^^^l<y-(VA)(41)2l- ^m^l^(Vm)(40)l- 7]2] 0§S £ ^-4 ^-a\o\} : aj. 7 | ffl^c^^-ofl o]7|-5]fe- Aj- 
71 ^^^^^0^^(42)^ aAl^^^oj-(Vsus)(43)°-5. ^^t ^ Sinf. 

^ai^^-i- Av-g-s].^ d)i^^(5)o.s. * = ^ ^ u-^-ff-^i- ^im^ ^a-ffe "ii^^^ 7fli=^^-ofl cfl«i-<H ^ ( 

5)# H 0 j3l i a^(Jl^^')^ *§AjSKil, °fl^^s|(5)<Hl <S^2] SA|^^21 ^ ^ %X\mL 5Ucf. 

°l)^^^(Vm)(40)l- <a2lS] -a3*Kr ^-^Tf Sl^^^S)- ^--S-§-^4H2l ^-H1a^ -^-^^jl, £ o^ao] ^.oj^ ^o.^ ^j. 



(2) -S-^^2] 3I^7ll<§^2] ^aj 

cf-g-ofl, ofl#^^(5)2f aAl^^^of(VK)(42)# <?]7>^ ndi^^S] ?$?}mS- 15, £ 16°fl «4E]-y) ^^-7^ 2 4, 25, 27, 28)* cfl^S 

7 o V ^(t=AJ nla.^. ^£)Al?j O.S^, -fi.^-oV«. SS1 37^^]^ ^Aj^ 3JO_ S 5JCI. a ofl^^tf (5)4 7 J.*|i* ^^71^(3), £^ afl 

^71^(4)421 A>olofl ^^Tfl^- ^^A)7| J7, o]^ i£2£o] ^■^(Dil^qttj, ^ ^^71^(3), «H^7|^(4))o)l ffl#, Efe -f}-^1^2) jfi.^.-?-. 
a^^]^ ^aj^ 5S4. 

2]Sfl, oB^^^-ol] -?]7fS)ir SAl^i^<^(VA)(41)4 Hl^^^(Vm)(40)l- 7]S\ ^ ^ SiJI, ^ oH^H^i^ ?Hi = ^^-^ 

2] Aj.o)ofl o]7>H]^ aAl^A.^^2] ^^a>(VA-VK)2] cfl^* aJ-7)^ Dfl^rt (5)2 |. ^iH^l^-^ ^^ofl oj 7 ).^ a! ;*} 3] -|- ^AJ 
* SlSic]-. 

°] Z&a-Sr S. a a) ^(2)£] T2i3.!?-£\ ^3^(5)4 aAl^^-(^)(l7), 2^ HI ^2? ^ (5)4 ^-f-ILAl 3^(10)2] Ha)--?- ^-^^1 ^Ajgj.^ o] 
jZaP?- -f-eHlAl ^HAJ >SM)-¥-2l ^oj^ofl^ ^^^^^o) ^Aj^c}. ^?i^(25, 28)2] -g-^-?-ofl ^5.^. Jl^^)]^ 

cd* ^nHV^ofl £]3}| ^-yA] ? |j7 ojcf. 

°m. ^ V, S2] AjA]oflS ^xg^c]-. 

£ l£ ^ ^^2] "yAjAloflolj!, sg| 2D |. cli#Eflo] 38^(1)2] aAl^(2)2] y^^f M-EtvBcf. 
#^2i D V t]i#^]o| aB^(i)o. Al^7|^(3), nfl^7l^(4) U A 2?*(5)^S ?Aj<iJ^ 33]^2:# Z>ttC]-. 
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^^71^(3)21 ^-f, -f-^ $-S]7]$:(6)3\ 31 ^®S\0 2 2\ 7\Sl^(7)^ ITOBj-2] ^-■§^^(8)^1 ^^S)ol. Sl ^^(8)21 31 *\Q-£(p 
)°l ^-a- *Hi3^(9(9-1.9-2))°l ^€4. °l ^3^(9)4 t S^^"(8)-2.5. sg'S^-lr 5*1^3(2)21 ^f-SA| ^-( X 

^^■)(10)-i- ^^^cf. iH^^^-O)^ l-^tr Agl -1-21 *Hfrtff«) £S)l3. 444*1**, CR/Cu/Cr2l ^3*4°. £ ^ wn^£ ^*Rr 
2£ 7^SV4. SE.th ^#^(9)1 ^-33121 £*l11af ^-g^o. -M-^lH^ftilack matrix) # ^S r °l ^sRr ^-?-£ Si 4. ■f-'g^ 
^■(8), tHi^^(9)Sl 31^r ^^*K^m??r)l- ^r3*r-& 3-4(^21 ^ o.c o.^^^ (rl)> 2 *\ ^}^%^7} ^ tfl iafl (spatter) 

A j°) -f Mg042l a.S^(12)°] *H13. ^ A J€4. J±5:^(12)£ 5.3.^ ^ ^iS<cHH ^ A d*Rr ^-f£ S14. J± 31^(1 2) 

ofl ^flas^l Mg02l Sj-f-1 -S-^^^^O/c)^ BaO, Y2O3. ZnO, RuOa 5U4. 

"11 "3 7] #(4) 3 -S-eJ 7|^(13) 2] ^ofl Si0 2 2] 7]iHt-( 14 )-g- %^*>J1, H 31 Ag3l -§-2] ^Bj-£*)l3. °l^<H*)^r <HH5)]i^^-(A^!^)05 

). ^421 -B-^i^*(16), Ag^il ^2| ol^-^H^l^ £^1^^-(Y^^)(17), ^42] -8-^*11^(18), MgO^S] Ji:i-*(19)°1 *}$]3. 

4. A*R(15), Y3^-(17)1 Aj-g-%vo S *j ;[> 0 l£3.^, ^iEH -g^sl-JL Cr/Cu/Cr2] ^aJf^A 

5*4. 

^a?(5)^ "S^^-Tfl^l- -H-^7l3&(6, 13)1 cfl-g-sK^ Fe-Ni7fl°] 1^71-g- -§-1 2)sfl \fl %°\JL, 5<S1 ^^2] ^sl 5V 

(20(20-1, 20-2))# ^*rJL SI4. ii^H°J -tf-Sj-^ 4(20)# nfl-t!^ ^(IgiiH 2]sfl ^e]^<gs)- 0 ]q. 0) £. ^ol^ofl aVs}.<£ 

^■"1* ^<S^2l vfl3<£-»Aj,|. ^Aj-A]?)^ 2£ 7V^-«rt+. 33(5)1 ^^2] tfl^ofl^ i§#sfl(21(21 -1, 21-2)) 

7} 7H2] ^<a«- ^^ck 4^(2i)^ •fl^7i*(4)«B it ^^(5)# ^*i-7i 31 ^^i£ ^>a« ^ si4. it ^ 

3(5)£ ^S£°<f2j ^#S> 4^7H aH|i<qSHl*J ^-§- -g-o]^7fl ^^% v ^ SiJL, £ 4^H^r -§-^lH- 

a^lli(2) 0 fl 3^=r-fe- 3^^| j7, Hfl^)^ X^l^-(10)4 Y^^"(17)°l S^-Hl ^^^a 7}x^ nfl^- ^«(5)# ^f-sfl cfl%t*|-ji ; £ A^^"(1 

5)4 Y^(17H -S-^s)l#(16)* 3)J2.*l-jl Sicf. ifl* 2jej(5)°l ^^S, £-b ^s|5|^slS.°fl 2]sfl Jf#-g-^=j2.S. £) 

tt ^^V21 uBAi-g-^o] ^aj. o ^ s oj.o. X^l^-(10)2r Y^^-(17)21 ^^^1 -6-^^)^(11, 18)2] *Ji«\2.£*l. 

°)]^ ^^(5)2] A|^^ AV^Hj-^o)^ ^<a A j# €^*V7)I 5.^-^1 ^uL(S^2] ]£S. -f-ofl 2l«fl vfl^"?]-^^, S^^^*>7)- o]^ 

«l-8-«cf). £ ^^(5)2) 7f-? = S.^i2l ^o|^ ^iiJff ^^a)?|ji ojn)-. 

£ 2^r €ef2°V tq^#a)]<=>) 3^(1)2] ^^7l^(3)2] <*°H*\ £ ^g^£# M-E^cf. 

«Hi^^(9)2l ^H^r a.Al-i(2)2] 7fl^l- ^^sVjl SI^ ofl* ^^(5)2] ^(22)°fl ^ ^EflS ^7,pJ-o.S ^ A J#^ S*llS(2)2] 7 fl 

t^I &iE-i=. Sic}.. ^^fl (21 )^ ^-^^^1.(22)^ ^ofl ^Ajs)^ ojJL, a^-i(2)2l ?ja «g-<§=2] ^^7V » 0 >%ia. 
c+ 2»fl<>l^o.S ^^7fl *r«^ ^^-51 -§:•§- ^a]7|ji sm. ^^f2a ^ A j€ ITO^'il ^^^^(8)^ tH*M ^^fAj-o.^. ^aj^ H}i^^( 9 ) 
21 ^a°ll 2] 3d X^^-(10)2) iH]^32l cfl^^oi ^ofl ^^^-7} *eir 3}of] 2)tr ^-i-^ 0 J-2l ^ *V u ^l 

;n>^«^)« aj^sJ-jt Sicf. • . 

£ 3^: 341^(1)2] «11 -3 71 ^-(4) 2] £°1H ^^S* "-fEj-^cf. aj. 7 )^. £ £ 3 2] A -A ,A i2l c+^£<H) ^^oL Si^f. 

A^(15)*r Y^^-(17)3f^ nfl* ^^(5)21 ^ a o v (22 ) o. £ cfej-^ SAl^( 2 )2l f^o^H H*V¥(23)# -g^l^ ^cf. Y^(17) 

21 ^^-i- ?-^^4'-(22)2l «jKto.3. gTll ^S.^. X^i^(10)2l ^^-21- v\#7\7.)5. Y^^-(17)2l ^iA] ^ ^Hl^^oj ^ 

^ ^* -S^^Jl Si«*. 

°] J2.^(23)21 ^2^r A^!^(15)Bf Y^(1 7)^21 a^]^ «j-^7lj a] ^«y-(v 0 )4 M)^"S(Vd) 9J ^^-^^(Clay)^ ^^5rJl Sl^f. £12) c+oj 
f^Sf £ 32] ^^^S nflS-m, -S-^^l#(16)(£ 1«H| 14^)21 ^^1^ «S"^7llAl^^(Vo)2l #£Sl- cfl^oj^o) £ ^ •S^yflAl^oj^o 

)2) 7 D V iS J. ^.^.^(ciay)^ 7)7 D Vf ^-Ajofl nH&^ ^ nfl^-ofl S^ofl 2)71^ ^^Sr«J-^ ^-§-^t+. ^^°J(Vd)2l ^7}S\- ^} 

-8-^(Clay)2] Ai^-n]-^ ^-3: a] Sj ^.^^^ (16)(£ •, ofl ufEj-^)2i ^7>A)?)^ £)^n). ( ^Alofl » 0 V^7flAl^oJ (Vo) o 1 ^ £ D J.a A ] 

« ^-fcr -rV^^f-(16)(£ <-m^)2] ^# oJ^^Tfl a^(23)2] ^2}, ^a]^ A]--§-t3:^. 

£ 4-b 13-^2] £ *l->42) -tJA}ofl 0 ] i( E 33 A-A'-a2| ^£ofl AJ-Tg-^ ^^Ajy ^^£f «4^'dc+. 

-fV^^l*(16)2r 3 ^«11 ^ A j^l Y^^(17)«fl cfl«l-o} -fi-^Sf]^(2 4 )ol Y^(17)2] Bl^JL. S -fi-^^l#(16)-§- S^r 

£ 11 <4El-'dl aAM(2)2l vfl-^-o)] u-7lol Sicf. £ 1<H1 M-EW -8-^^^(16)4 -H-^^)l#(18)2l 2#^°fl Si'H^. A^^(1 5)1 cfl«V<^ 
MW(-\8)^r tfl-tls).^ ^^^(24)* <a^«-«.S«i, A^^-(15)Br Y^^(17)^21 A>o]s] -fi-^*fl#(l8)2l ^^o] ^|7l5l<H H^JH^ojiy 
0)21 Ti^oj^s. Aj^^ 2 ojcj. 

£ 5cr ^ ^^21 3l #c|2] ^Aloflo]j7, j= 33 a.a'aJo^ cJ-^ £ o|] Aj-^gj.^ jf*^ ^^Aj^l q-Ef-sflcJ-. 

-8-^^1^(16)4 n ^1 ^ A j€ Y^l^-(17)42l Aiol^l Y^(17)2| 7|4fo S 0)^^^- £ 5]]a( 2 5)* ^-^sJ-JI, £ o| o.^sfl 

#(25)°1 -S-^afl*(25)£l 7l2:#ilS. Hlfer -fV?i*«*(16)<Hl cflsj-a} ^4*r^l S-fr ^-i" £ 11 Sa1^( 2 )2] M)-?-<Hl ^7]jl Si4. £^ 

. Y^^-(17)2) ^1 ^Ajsj^ -fV^S))#(26)^r Y^^(17)2] ^ 3j^-3ri. £ -fr 3*1) #(2 5) 2) ofl ^Ajsj^ ojc}. ^^#(26)°) 
-fr^^l#(25)^^ «>l-c|4, -B-^S))#(16)21 ^ A j£j^ *^^l^(26)^r -8-3 ^§-(16)1 tfl^ 3j^-^l ^ £ Tofl q.^ 

^ a A l-i(2)2] vfl^MI ^7)i Si4. 

27l]2l -fi-^^l^sl ?2<Hl 2] St] -ff-^*fl#(25)4 -fr^l*ll#(26)2l 2]3)l f=7}5|^ ^ ^ A^l^(15)4 Y^l^(17)2f2] Alo|2) 

u J-^7])aJ^o]. (Vo)2 j a 7( .a.^. ^Ti^Jl, E A^^-(15)4 Y^l^-(17)42l AfoJoJ aj.oj^ -8-^*1)^(25)21 ^^1^1 2lsl) vfl^of(Vd)2) ^7}Si- 
Ysr-§-^(Clay)2l -6J^a] ? |ji sicf. cfl^«a-(Vd)2l ^7l-2|- -¥-at-8-^(Clay)2j j£^-¥-(23)2l ^-^^1^ oiqe}. -j}-^ 

#(25)# 4* «M ^7Va|?J o. £ ^ -§-olsJ.7fl -a^sVoi si4. ^7||a1^^(Vo)£| -H-^^f-(16)4 -fV^«D#(26) 

21 ^a]^} o. S4 q -§-°1^7il aJ^sJ-j, sir}. 142^ A ^!^(15)4 Y^l^(17)3r2l Al-o|oj i£371M3<&(Vo)4 #7}^?]^) ^Jl ^^0^ 

Vd)2l ^7\Sr ^-«V^-^(Clay)2l 7]#-k fAH aj^^ «y 2 o^q ^o], Afll-Tl] Ajo J€ -fr^sfl^(25)4 aBs.^- ^£E?J-§- ^-7> 

^-^*n#(26)1 Slsfl •8-?l7HAl^oj (Vo) 4 dl^<^(Vd) ^ ^•S-^CIayJI cfl^ TSl^S) x>^-£# y*| ji sicf. 

£ 6£ ^ ^^2) a SK+oj ^Aloflo) jr r ofl^ 21 « (27)2) i<H^ aH£§ >4Et>iflct. 
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*f|# ^^(27)^1^ £ H^l £ 5^21 ^^71^(4)011 r||^«Hr DjoJ cfl^M -^^-(28(28-1, 28-2, 28-3,...))* >g*l*f3I. 

«11^7l^(4)^2l ^#^aj^-4n4 l^^u} ^-a}oJ| £ 30]] q-B}^ &*liS(2H2] ^^71-^2] -R-oj, tifl#^lr ^>a^jl ojcf. o] ^. 

£ 3«H1 i+Ej-vB 3*1*1(2)3 ^^(22H Efl-§-S)-o} ^40t}. ^(29)4 *<h^(30)_o 5L ^flj^ ^^(31(31-1, 31 

-2,...), 32(32-1, 32-2, 32-3, 32-4,...))* ^°fl 2]ofl i^(31, 32)21 ^£ JL*1 

lS(2)2l a}©]^ cfl^ o,^ ^sItt ig-fiE. ojuf. 

£7^^- ^-^^ 2. *VM-2] ^aI^oIjt, p]Hi- 2^(33)0] ^# ^^Hr M-Hfvficf. 

»W7W£, nfliJ; ^^(33)<H1^ -8-71 ^ 1 S. 5<HHS] wfl^7l^(4)^l cfltg^ ^ofl cfl^ #^Jf (34)(34- 1 , 34-2, 34-3,...) 

» ^l^, «fl^7l ^(4)^ ^j^^^i} 3*l2] ^AjcHl £ 3 ofl ^fa ^Al^(2)vfl^ ^7>^2l *o Jf Uflf^^ igAj 

^ Si^. §-4^51 £ 30B M-EI-VS ^1^(2)2] n^fltf^H tfl-g-*H 3°1<HI *l^r W(35)4 #£3* *«(36) 

o] ^A>z]-^ 33 ^SLJ=L ( 3 7(37 _ r 37 _2 f ...), 38(38-1, 38-2))^ 2^313 ^IHl o]^ 7^5)<H ojcf. i^(37, 38)2] ^o]^ ^ 3^ q. 
E^ ^^Rr a^l>g(2Kol2] a^^SHMt 3*fl Ji^ *<H*(35)2] ^.^-^(37)1- ^(36)3 ^^.^-(38)^ 

«a=7fl otJL Slcf. 2 th 2^(33)^ A ^ *\°]?\ -g-^^Sl «1)7] ^^21 ^7># 3*1] £ 6°H J2.^(37, 38)2) 3°) 

# o+Jl °1 *^"¥-(34)^ ^1*^(33)21 Tfl^^l- 7}^}c^ tg^sU &*1*>, ^ 7]-^ 

3<S4| -fi-^^l 7l^o.5. fl^fe- 3+£ SJnf. *Bl <q 3+, ^^£<g=o.£ 7>?« WI^JL^^l 4:^121 ^^-^^ ©]-g.i£ ^y}^ ^^^-(34 

£ 8, 9^r ^ ^2] a ^-1+2] Aj A }^olji # z]-z}- tifl^7)4£(39H ^^(40)* «fl^l« ^2:2] M-B^\4|cf. £ 9^ £ 8 

21 B-B'^21 

£ 9^1 M-Ej-Lfl-b ^^(40)^] 1-^(41)^ 5. 8^1 ^El-^ ^^^^1^1 A^^(42)34 Y^^-(43)<=fl nfl^ ^^^1^1 T^Sl fl-a] 

^J9.^ Hfl^l^ ^^«- ( 44)ofl Hfl ^71 4^(39)2] MgO^"(45)* *«J ^^^!^. ^15^1 21^, ^ ^^(40)2f A^i^(42), Y^l^(43)^-2) 
°1 ^Sj-^q-. £ 1^1 M-Ef\di ^f-SAl^^-( 10 )nf ^Al^^( 43 ) r ^^a.Al^^-( 10 )nf <HH3l^^-(42)42l ^-^-§-^(Clxy, 

Clxa)!: ^^«rtj.. ^^l, 1^(41 )« -8-^^|7]^5. Hi* c-)^ z\#&x*. 

£ 5,^ f ^^rSi^ ^1^^2] 7l*aj IS. tfl^^. nll^ ^^(40)# afl^[7l 

^-(39)^21 A^^(42)2f Y^i^-(43)^21 -g-^^^(Cla-m-y)^ c-) ^^c}-. ^15^-^^ -R-^^l^^# cfl^^Rr ^^^^ n 
21 Wa«* ^ SiJI ^^-g*^(Clxy)2l ^^-^ -g-ol^Tfl 

S. 10, JE 11^ ^ ^21 £ ^q-o] AjAlcflol j7 ( 2J-ZJ- ^^71^(46)^1 *\m ^^(47)* M-Ef^cf. £ n^- £ 

1021 C-C'^21 ^^^1- M-E}-\flcf. 

£ 11°fl M-El-vfl ^^(47)ofl ^^-(48)^ £ 10<H1 M-El-^ ITO^-2] ^^1^(49)4 ^^^^"(50)^^ °1^<>1^^ ^^^^-o] X ^ 

^■(51)<H| 7fl^^-(52)# ^*]*}JL, 7H^(52)21 ^<H1 7l2l 0.5. «Mtb ^^^(53)^1 «fl^7l ^-(46)2] MgO^(54)^- ^fl ^^^1^. 

°1 71)^-^(52)1- »1^^^(50)21 HJL^°fl ««^)^ ^<=>fl 2l^| 7})^-?-(52)2l ^^j^ ^Tfl § ^ 5*j1 ,, ***«^ ^^^^^2] ^sj- 

# WIS, ^^(48)# -^^21 ^^l7l^jo^ 2]«fl ci^ -g-^# ^^)7lJL fl**. 

^ ^21 S ^-M-21 ^AloJI^ a o > 7 ]^. ^ 8 2}- i 9^^-Ei 27112] 7]^ »j-^ol ojq. ol^ofl ojgfl £ 1 e| uf^^ *flt ^«?(5)# 

^^71^(3)2)- B^7m(4)^i ^>a^ ^^21 -8-9«9* «#(^*>n)«- sa^. 

^^(40, 47)^H1 ¥^-¥"(41, 48) 1^2] 4)eoo o v ^^o_^ ^-f fe- ^ oj^ig o_s. ol^^^lu|. £ ^ #^^(41, 48) 

# ^ofl -S-elofl oj^ o.^^| 7 l- o] ^ + f ^rtg ^^o] ^oflA] ^Aj A ] o, ^ o.^^ 
^^17]JL °l-g-*Hr 2]«fl £ 8, S. 10<H| M"B)-\£ ^^ofl ^o|^7fl ^ ^^B] ^o]f- - o^u|. 

^^.oj ^ igofl 7 flig^ o. s #^(41, 48)« *$"§tt S «r^2] W^ofl 2^1: cfl^Tfl «^<^ *^5E. 53^. 

^1^-21 3*(40, 47)* «H|^7f^ r S^^l -S-S]^^^"* ^V*^ ^^-S Si^. £ liofl M-Hl-kS ^1^71^(46) 

2f ^ 9<H] Hll^7l*(39)^ ^1^ ^(47. 40)* ^^1^-^: ^21 ^ ^ ^ (55)(£^1 ^ ^)* Y^^-(43)^ X^I^(51), A 

^^"(42)^ X^i^-(51)^2l ^*l-g-^(Clxy, Clxa)<>] ^#$7] ^^\ f tt^*] ^ ^*Y, IC ^-§-% v ^^-8-^(Clxy)<Hl 

Jiofl^^eul^ JI^JE, £ -§-^l^-7fl ^^^-71 fl^l, ^^2.^2] «>^* <Hl%l7l-^^ 3* <=>1^2] cf** 

^2] ufl^^* S)^3L^#3 2#^^1^ A o v 7l^r ^^(41, 48) -f-^l ^ A JS]JI, ^ #ofl^ of^oj sg^o] ^^^^ ^cflA, 

^V2l ^^^ v ^-* JL(iS) fiHHfl^(contrast)^l- *fl^SRf Si^. 31^:, cf#^3:^ 2]^ ^^"I^^IM- 

2] f-M- ^7>Al^j o. S ^ ofl^^2l 5l^a^^o_^«El £ ^-§-^(Clmm)# ^^1 ?}3L, £ 1 ofl ufEj-vfl ^^7l^(3)2f «B^^l^r( 

4)<H] ^S]^ ^^21 -g-^fl-* 5atf. *7l« ^-g-^(Clxy)^ ^5.. X^^(51)2f nfl^ ^^(55)^1^^)40, 

Aj-olofl ^ajs]^ -g-i£(Clxm)4 Y^i^(43)4 nfl^- ^^(55)^1^^)4^ ofl ^^s]^ -g-^(Clym)42] 3j^^^o_^ ^-o^ !%x\*Y t ^7]& 
ufl^^ AfAl^ ^-f r -g-^(C!mm)2l ^ 7] 71 ofl ^-S-^^(Clmm)^ 7^ ^Eflo] ^^^iq. ^^l f 271)^1 -§-^(Cl 

xm, Clym)^ X-Y^^^ ^^2] «^^^<H| cfl^ o>^^- ^o] ^ o_^^el ^o, ^oj^, >g^^-cf. 

£ 12^ ^- ^^2] ojAj A) oflo|^ Aj. 7 |3. 9 ofl uJ-Ej-ufl ^ej-^n)- q^eflo] sfl ^ ^*^ f ^^^^* EM nj^e £o] 

£ 12*1] q-Efvfl 1 a^^h2] 7]^4^(^, 1.6-2msec2l 7l^_V)^ # 7|^7l^, <HH^1^7]^ *\ ^Bflol (sustain) 7|^, ^ ±7]7)#<>\ 47fl 
21 7l*Vo^ ^Ajigcf. £ 122] ^oflAi uj-Efwfl ^iflBl 71 5. : 0, +. X, Y, S A 2) 3^1 ^(^^2] AC^^* ^» £*f|^ A J- 

ofl -8-^^)21 MgO^l ^!(M)^^5. ^cf)o(l «v^^ ^^iot# M-Ejvfljl. ^2] ^^^-^ 0^^ ^-^1^ 51^ <S= 

^oi-7f ^-f , *^}o1-7f ^^S)^ ^^-1- qE|\flcf. S , 2^Io| *a^l^ 2^^ 7.1-0) cf|^ ^*$#^r 5# ^ 3 

^^2] 1^«.^H2] 7flA|Al^o} t0 56^- ^£-*)^<£ 1757^^1 7l£-2] ±5. 0<>1^. 7]^o] ^^j-o. ^xg^uj. 
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«*0 71^-71^-51 ^-f, Y3i^ A^S] 2#^r >M-°]°fM a]*} t1582f a];*} t259°lW ^A^uf. 7}7^^}^o[]^ a^tfl, £ 1 ofl 

M-Bf\S ^#3]°1 *fl\i(1)3 *d*fl<3<*S} ^1^(2)^ c)|«|.o) A#^<M1 *W ^^M" o|^^ c^o] 

^Hefl^l^Vofl^ 7l^^# ^M?l*f Y, A^°l ^17V^^ ^^SHM ^Al^Jl Sinf. 

1158^^5] ^^i^- Sl^S) ^^flAl^oj-^^ jie}^ y^^-ofl oi7>^ ^^<a-(Vy60)-i: <£#°J(180yH a^ ^^ o J-(-180v)^L 
£- &^}^ JiL-if ^JL^l *^<y-(Vy60)3 ^^^2)-* ^«*K2. tt^SH A^^rS] ^ A}oj-(v a61) ^ fA|ofl 

^^Ov)^. Y^, A^^ ^^<y-(Vy)(60), (Va)(61)<Hl^ n Jr^1> ^ tl 58^1^1 X^^ofl ^^(Vx 

)(63)3 ^^SO-SSOv)* 0 j7f*fji(c 12^1^^ ^8 eft, X-Y^ A-H>l r ^1*} ^ig- a)-o|<^ Y ^ ^l<HlAi 7l 

^ ^A^cf. ^7fl^7> SAl^^ S^ofl^ igo^ "fl^l ^^efl^Eo]! nl^l^. ^ c}. 

3:71^-^131 Al^ t158 3l ^^^r 10~20Asec ; S£^ t2 59°l]>Hrr ^*V# 7f7l ±7]*]?]^ "J"^* ^a^Ijl 

##3] a1^ t 2593 *]^*ll Y^-^ofl -g-^i^K A^^l IL^*l±3- ^^^1^)71 #n «^<£(Vy60H ^^(ISOv)* 1 

0Asec^Po v ^71-^-al SJ^-. ^^<y-(Vx63)-g: ^-g-tb X^^^il ^^^7> ^^£1^1 $>£^ °o^ 0 J(^ 50v)^r °j7}-^t^(^ 12^W^ ^ 

)■ 

«H£5l]i7|7^ ^-f ( A^^-^f Y^^l^r ^4 °o^*K ^*}"fr Y^^B] ^^^<^(Vy) (60)^1 °j7H40v)£) Jl, ^ £ 1 

°fl M-El-^ ^l>g(2) Y^^H^ ^-1- Ai^j^ A^ofl^b ^r^<y-(Va)(6lH ^7V(60v)5] ji, t 362<>fl^ ^uj-^-g- ^Aj 

^ Y^^l °cJ^^» flt*. 7]^^of|Al Al^^ Y^^MIb ^^7f ^^£)JL, ^^5)^1 ^ Y^^M^r #31 7l^A]3l 

^7V Ajnfl^ ojt} ^1^1 71^-ofl^ ^Aj^ uj^^oj-^ ^^^oJ(Vy60)^ ^^o\] ^oj-^^ ^ ^^^^(VaBI 

)^ «y7>^<y-ofl 31§B Aj^t}, 

^^0/361)^1 Al^j t362<HH3 1.0-1. SAsecS. ^^VJL SX^-. ^^f, ^^<H1 ^1^1^ ^7}is}^ °)^}^7}l}$!] ^ojf- ^ 

Al7lJL(<^Hell^3l Jl^fS}-), lA^^H^Ai^l ^^Eflo]7l^}^ ^O]^ ^7l-Al^]cf. ^^^l^^icHl o]^ A ^l^-o] 7 |^^^o| ^^-3-^- 

^^^ol7l^;3l Aj^^ 5.^1^31 X, Y^ A>oloJ^ ^1^^^-* Al^lcf. Y^^l °d7}*\-±r A ^±^()/y60 t Vx63)£r 

*Cfl^ *H ^^fl^l-t ^°J^-7H1 tO^^ ^-^^AV^. Oj-^^Al^3Zl- ^Ofl ^-^^1- 7l^^Sl-Al7lJL ^Cf. ^^^3] 

^ ^11 cflsj) a^H^^l, £^ X^l^ ^71a]t1 ^^^1^ *}°] ffl^H^^^ ^^-^ 7]^^o]] cfl^J- HJ.^^. ^^A]7]31(Y^^ 

aJ-o] ^^^js.^), ^]2 ^^ol^icHl cfl^ X , Y^o\] °l7}f>}±r *£ + &<S4- 917}^ °H±^^o_3,*\ ^^^i 

£ 12^1 M-Bf^ ^rfi^l<a-(Vy60, Vx63)Bl ^tfl*!^ 180v<>lJl, «fl3l ^m^^^ ^^Q/ySO, Vx63)4 ^71^-^ o]] ^ ^ ^^-^^^ 180v 
3 €^#^1 °J71-£1<H ^r+. oHicH^i^-^ ^3^r *?Z^SL5m cfl^^ ^"^1^ ^ <^1 nfl^o]l # ^1^^3l 

£ ^2 ^^<=>1^ 3L«*H ^1 a^H^7]^ A>>g-^ 7^^cf. ' : , 

^±^0/y60)9] ^11 + ^^<a-(180v)-§- °j7l-^-o_^ f °]S.rH}^7}?}o\]*\ £*l>go} Y^^^l ^^^H^^)* ^^ t 

464^1^ ^1>#Al7lJL ojcf. ^-*|, ^]2 al^Ml ^^-^| ^^A^lH^ ^^^>f- X,Y^^*^1 ^^^7171 

lOAsec^ ^ 51^-. A]2 ^^^1 7lJi «o V; 5i^^-5l^(H^^^^^^)l- ^7} 

^^Efloi7l^3l Al^ t565 o] 2]^^ ^^^^(VyeO), ^^^! 0 J(Vx63) <Hl ifl *M ^ -g-^ <^(_ t 8 0v), ^^(+1 80v)<=>m-. 

-td^^l S£ ^l^v ^^.7> ^-f ^ A^^oi^^VSl ^7Hl ^[^Ai x^l^Ml ^(O.SAsec) ^^(+20 

0v)* 123] ^ ( )^ofl 14^), Y^^J-ofl ^71^-71 ^7]^}^ A>^-^. 

^ 1 Ml*l 5. 9^1 M-El-Vfl «W £ol, X , Y^l^l Cfl^^^-^OIJT., £ JIoflA^Eti] o| ^^cg ^ c. ( X , Y^^ Afo] c] 7 ^ ^Cl7f ^7j-^A)nJ :/ 
•fr^^l cflAl^ nH^^cfl Aj^o] ^ ^ojt- ^Al7l5I 5it+. ^^31 A|^ t464^]^^ X, Y^^oflA^ ^ pfl^Vq^ 

)^1 2\n ^}^(^m!k)^^)^: Ne-Xe(5%), 500Ton7}±9\ ^^^{^o^o^^^. ^ajJaI^JL, zl X, Y 

^#2} 

^tK A J"7l^ ^ ^<=>1 X , Y^^2)-31 Afciofl ^Ajsj^ ^-^(cixm. Clym)^ < a7f^oj- 0 fl cfl^ oj-^Aj^. ^je.sJ-71 ^ 

-S-^l^l ^1, ti)^^: -f-# 3:^8^ -^°J^-7fl ^^jl SJcf. 

^11 ^^^^^1 ^^-Tfl <a^.7]7l ^sfl, -8-^(Clym)2)-, ^(ClxmH ^o|t 27flal ^gofl o]7V<5Rr ^a># aj 

j^_o^ ^rfi^i o ^(Vy60(180v)), ^^^}<^(Vx63(- 180v))^.5. ^I^^a]^ A^floi x\#<#^ o]^]±7}7 x }o^ 7}^^ Y&^S\ 

*#^(*&<S)9] Tl^o. oj^ 

^717)^31 A^Eflol^^o] ^^.^ Al^ t 565<HlAi Y, X f ^ AAd^J-ofl ^^£1<H a!^ ^^^-» ^(3:71^)^. ^1^ teeG^A^ x 

Aj^lgJ^Tl^Aj). A ^^ofl ^AJH]^ ^^^-c ^*], AAi^-ofl ^^^7f ^"Tfl Sj^f ^-^^ Y, A^^ AfoloflA-1 

Al^ 1757^ ±7] "^Al^cl-, 

ttm. tf£ ^^!^31 ^71 ^^ofl Cfl^ X , YAj^^Vo] o]7l-^^# Zj-^A|7i ^^hi- ^Tfl ^ ^^#^-8-^ ^-^ 

S- 9X^(n^(±m^^). °1# 27HS1 4i7l^-Al^ ^A]o|] 3:^Va1^ S^aJ A>^^ ^uf. 

^ 13, £ 14^ ^ ^^51 S ^-v+oj ^AlafloUL, z|z| a1^7]^(67), ofl^ ^^(68), ^ «fl^7l^(69)€- ^3:^ ^§^£, ^5.^ ^ 

\H^f. £ 14^ £ 13^1 D-D'Ajoj cj.^^^ i4E|-fluf. 
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1133 ^ofl A o Vl 3"*Hi7 ^113(70)^ ^^MH x^(71)4 S A l^3 Y&^p2)°) cfl^ ^^71^(67), Fe-Ni7l]3 

^ 7}%f>}<^ H3]3 ^#3 SL^-i: ^VSj-^ol^- -ft- ^3(73(73-1, 73-2))-° 5. 4^f£ *11# 3^(68) ^ <HE 

^^^^•(A^}^-)(74)# X^(71), Y*]^(72)4 JZ^]^ aj)^^ Hfl^7l#(69)3 34^5. ^3ul, X3l^(71)4 Y3^-(72)3 J^l^*}}-^ 
£ 3Hr4. °l "fl3 ^1^^(68)^ ofl^H^^^ 3 31 o] nfl^ofl, ^H^*. 3. 3^r X, Y3l^3 ^fofl 

-1-3 ^^^^(VsusdSOv))^ ^J-^t}. 

X^(71)4 Y^(72)£- 7]3L±r ^***1-3I, -8-37]^^ Si023 7] 3: 3* IT03-3 -f-^^ Cr/Cu/Cr^3 ^^^^"(^ 

hv^^-ci 5Utf)0^ gc^ ZL ^ofl -F^^l#, MgC^I ^3<H ^^^1 *(67)<=>1 ^l^j-^cf. tifl^7)^;(69)^ ^7^15. 

^e)7l^ojl S i023 7)^3* A ^3 Cr/Cu/Cr^ ^(^3^1^] %*Sl 5U4)*1-31, a *H1 -S-^^l^^ %^^cf. 

*\M 3^(68)^ ^^7f^^o]l a^o^u]- S ^ ^^^(73)^. 2n}) o|a o v^ ^(-^.50^70^^)^- ^*Rr ^ 

s xicf. ^^*ii sa*i °im ^^(68)4 ^^71^(69)^ ^i>g(7o)3 ^^^^ ^^71- 20^ £.3 ^i^. ^ 

3*1 5U4. ^313 515.^ «))^7l^;(69)^ HQ* 3^(68)3 3^-ofl 2:^ 7fl*I3-2.5L fl* Si^. 

ojAj-^ ^-oi f 3 cflAi^ ^^(68)# A^fo^M), JL^S] z^^* ^-oi^-Tfl ^-32). ^Ajoii ^H(shield)S^<Hl 3t!: ^31 

H^^iaM- ^^lat ^1^V53^-. °1 afl^l, 4^3 3I^^Hr3l ~8-3*M) »M ^(68)^1 A^^-(7 

4)4 Y^(72)3 *>°13 ^LIL*i9l ^Al7l7l 3*fl, ^7]) a] ^ ^fVo.a-y)^ *)*M7l JL o^l^# 0 .M: Q*]*}?)} x\*\<=$ 

3H*V£4-. 31, tfl^^3 ^£^l^ 0 v^i oj^^ t Y^i^M] ^*l-# tfl^M ^*H^4-)1: ^*Hr ^* A l-§-«--^*) ^H^l^i3 
H^^(1 A sec^£)£ *J«% V ^ Si5icf. 

^1^- ^(68)* ^-g-^ 3^1^5:3 ^-f, ^^(68)# A ^^7\7\ ^4- £ ^^Wtt °1 

5# u o^l^] ^ ^^(68)3 1-^(75, 76)« ^-^|«: a>-§-^jl ^c)-. o)§ 1-^-^(75, 76)3 ti H^I^ ^^71^(67)4 

^ ^71 ^-(69)^1 3^^" 4 ^^1^1 ^ ^^-(77, 78)^1 41^^. S&tb, 4 -§-^^>l V}^}^ ^ 7 }is}x] 

1-^(75. 76)3 *§^x}^r, ^Ml ^1^: ^^(68)^r ^«o v ^^3 ^^^^°fl ^<^1(79)» 100-200^1^^ *}*} ^, <£^*fl ^ 

^1^71^(67), ti}] ^71^(69)4 ^^1^ ^^^-(77, 78) ^133 ^^1^^ ^^>3 afl7l^^^>i# JL^^H 

5-50/«m3 fl* ^ A J^. S A ll3(70)3 ^1^ *^=3 7 iS ^°1(79, 80) # 43^1:3 ta^iSHM- ^1^1 ^ 5~3 

°1 ^3 #^-^-(75, 76)^ ^1^5. ^^3^ 5U*1^, ^ ^ ^1^3 ^-^-i: ^^7V Si^ -R-^^171^ 

3L - o^c). ol -S-^^171^ ^1^^(68), ^1^71^(67)4 ^^71^(69)^5. 

tf-S-oll, ^ 15^ ^ v ^3 °jA} A i^olj7 f jz]±^]o) 5fl^(i)3 S a] ^(2)3 Aj-ol^^^to] ^.^zp:^ t^eJ-vH^. 

#ef^nv ^^(i)^- ^^7|^(3) f «H^7l^(4) m ^ 2*^(5) ^^3^ 34^^# 

^1^7i^-(3)3 ^^tb -8-37)^(6)3 -¥-^^51023 7l^3-(7)4 IT03-3 -^^^^(s)^! ^Aj S ] JL# ^ ^^^^(8)3 3^1 ^^(p 

)o| ^ ^^^(9(9-1 f 9-2))^l °l tH^^}^(9)4 ^^(8)^1*1 ^Sl-ji, f ^Al>f (2)3 ^^-_o^ ^^a1^^-( 

X^^)(10)# ^tW. 

^^^^-(9)^ AgTjl ^3 ^^3^1^>, Cr/Cu/Cr3 ^^*3-(^3-)-^-^ ^rfm^^S. ^*Rr ^^5. Bt*t, 

^(9H ^^7^13 ^^l^D^l- A>^-^^ f t^i^sjAf ^aj^ ^.f ^ ojcf. ^^^^(8), tH^^-(9)3 3^1^ ^<£-k 

*\-3L, &^ ^?$is}7] 3*1: ^3-(^^^M- ^^l 0 ^* *flol*V7l 3^11 ^-3-* ^V*^ 5tf*})3 -8-^^1^(11), 2^^7f ^#741^71- a 

i ^ ^^3^^1 Mg033 ^-^#(12)^1 ^^1^ ^^^cf. ^_^f^(12)^- ^^^)^ ( ^ ^^:^^^]Ai ^3-^.5. 91^. 

5E«. ^#(12)^1 -g-^^ 0 J-(Vc)^>l ^ Aj-g-^ ^o) i9-«JL*(*%jBl*)51 tiV^3)^Cf. 

«11^7l^(4)3 ^-f. -R-37l^-(13)3 3^1 Si023 7]^3-(14)^r ^^^JL, a 3*1) AgTfl ^3 ^3£^1^ olifLo^:^ <H H ell>i^q-(A^i^)(15 
). +3-3 ^-^^1*06), S ^^1*(1 6)4 a 3^1 ^ A j^ AgTfl -§-3 ^3^^115. o] -lo^xI^ aAl^^( Y ^i^)(17)33 Y^^(17)3 
7)^%±s_ c]^^^ ^ el-M-3 -8-^^1^(18)* ef^^^^^^ ^^^Vi, ^ ^-^^1^(18)^1 ^-^^1^(18)3 7]^^^ 3^ -8-^1 

*(16)<H1 cfl^ 3^^l ^ ^^^(19(19-1, 19-2))# SA|^( 2 )3 Ml^-ofl ^-7| JL Y^^(17)3 3^1 ^^3^ ^-^^]*(20 

)^ Y^!^(17)3 4^*1-31, £ -8-^^1^(18)3 3<H1 ^^3<H 5tl^. 

-B-^^i)*(20)^l -8-^^1*08) ^M3- ^-^^1#(16)3 ^ A J3^ ^-f ^ -8-3*l)#(20)£- -R-^^1^(16)<H1 cfl^ 4^-^l S 

o_ cgca o>^_ ^^^(19(19-1, 19-2)H SAl>g(2)3 M)^-<>fl ^7li J[uf. -R-^l ^1^(20), -R-^^l^(18), ^ -R- 

^#(16).*^ §^^1 ^1)^71^(4)3 S.^^}^1°11 Mg03"3 ^J:*(22)^l A ^^(15), Y^^-(17)ofl ^3^^1# Af-g-^c^*] #0] 

*3L^±i, ^S^IH ^^*VJ1 5U*1-Jt, Cr/Cu/Cr3 ^^^3"# *\~%-^ ^-f 51 Si*}. 

Y^i^(i7)3 ^-^oHl S A d^ 27113 -8-^^1^(18, 20)3 ^°fl 3^1 *H]3-# ^ofl^^ -8-^^l#(i8)4 -8- ; 5l^l#(20)3 -t-^I^-^ 3*1) ^7j-3 
^1 =r A^^(15)4 Y^^-(17)43 A ^)3 ^^7flAl^^(Voa-y)3 ^7}^ *}7]ftJL, S A^^-(15)4 Y^^(17)43 4 0 li ^J* 

-8-^^1^(18)3 ¥^l^-ofl 3*fl M)^^(Vdo)3 ^7V3- ^-§-^(Cla-y)3 4J«Ai7U ^^^(Vdo)3 ^7>^ ^-§-^ 

(Cla-y)3 A^^(15)4 Y^^-(17)43 ^-?-(22)3 ^ A l^ ^M^f -ff #*))*(18)* 4ff2£ ^ f7}A)fj .0 

^^1 Aj^^-cf. «j-^!7l)Al^oj (Voa . y) o ] ^^-ofl cfl^)A^ A^^(15)4 Y^^-(17)33 JZ^(23)^)A-1 -8-^^|#(18)3 

3^^ ^}7]^jl, s -8-^^1^(16)4 -8-^^) #(20) 43 ¥^11- A^]^^^ ^]^?\] ^^Ji, ^71^aj (E2 )^ ^^a|^i^ 

^)^ ^ L -^^ < a-i: ^ tfl^^ S^-. °)^°fl 3*1), A^(15)4 Y^^-(17)43 ^>°13 l S-^7))Ai^o}. (Voa _ y) ^ ^ 7 j. a j^ ]x1 oJjt 

Ml^^(Vdo)3 ^71-3- ^^#^(03^)3 ^]ofl ^^[^ ^» ^jl xi^-. ^fll-Tii >a-<y^ ^.^^)^ (18) 4 A fl^ ^> 
7ft?: -8-^^)^(20)^ 3^fl w J-^7flAi^<g-(Voa-y)4 Mi^^fVdo), ^ ^^-*^(Cla-y)^ cflt!: ^^t413 ^-8-^# ^ ^l^^-. 

^ ^^(5(5-1a, 5-1b, 5-lc, 5-2a, 5-2b, 5-2c))^ ^^^Tfl^l- -8"37l^(6, 13)<>fl Fe-Ni7fl3 ^fl^^]-^ oj^ 

#31, S^ofl a]- 51-33(26(26-1, 26-2))* ^^^-Jl, 3»Ua, b, c)3 3^* ^!#^ il^^EHl^] ^# 7fAl 

-§-olsJ-7fl 2:^^ rfc^^l aJ-^33(26)# ^a1^ ^JaVofl o]*fl ^Aj^ o_e] ^oju} ol^^o] ^ *} oj) o^^ aJ-^^o)^- 

33# W°l ^^33 ^)^°J^^* *^Ai7l^ ^cf. 
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nfl^ ^«J(5H ^S] Ml^Hl^r 4941(21(21-1, 21-2))7f 7]S] 49^4. aL^^^ti) 2) ^^^(^^"^ : 

0.5 ~2.0mm3! 49*fl £S^-g- 2~5«11( 1 39 ; ?14 4 ^7M*J -§-*l*Ml 99*1 ?1jI Si*}. 49*fl(21)^f tifl^7l^- 

(4)ofl u||9 ^^(5)# ^ofl 49*M9. 49^7 5U^. 

j£Al>g(2)cfl Aj*^ WI9 3^(5)2} 4]^^ 3«^°|jI, «fl*l*r 4^3^* tMJ*!* X^(10)4 BKlS.92] Y^(17 

)o| S ^ofl ^ojH|^- 7 Mr *119 3*?(5)* tfl9*K&. 2; ^J^°o^ A^^(15)4 Y^(17)*l -S-^41#(16) **J ^JiE^uI 31*}. 

"119 3^(5)* i£*ll8(2)* 49*W 34 ^^71^(3)31}- tifl^7l^( 4 ) Afo}oH ^ # Jj.^ n> ( *^9¥-<>fl tfl ^ JL ;*} Tfl <§ <* ^ 99, « 

^-#2] *ll*i-§-9(Clx-y, Cla-y)3 *19, S ^l^^i^ nfl^cfl ^^71^(3)4 aflig 71^(4)2} 9^M1 2 7JS1 =9(24(24-1. 24-1), 25(2 
5-1, 25-2))* 49^31 5U^. 27fl5L| ^(24(24-1, 24-2), 25(25-1, 25-2))2} 3.7] ~ 9?l9 ^ ^ Jfl*l «}9*]*M9. & 

^3.Sl±^3L f-2} 9 A 3*fl 2l*fl 3^:(sheath)3 m)si *H9*Kn. Si^. Sth 7fl (24f 25) # 44SM 3* *fl9 3^(5)4 ^ 

^7|^(3), tifl^7l^(4)4^ ^^T^XT tfl9*Rr ^^7l^(3) Mfl^7l^;(4)ofl 9^ ^^X] £ fe ^ ^ ( 

*fl^tfl, H 18, £ 19<H1 M-^\fl SA]iS(2)£l 4S.-HBH tifl^l^ ^#^-(32, 33) 9*1£ #^"¥-°li*. ^^(32, 33)^ ^9 

%:A]7\ -§-9* 9^*l7l7] 3*1] ^l>g(2)o] 45.^ e] ^^ofl nfl^^l °jr*K£ ^cf. o] #^2] 99, =?-^ uj^ 3^(5)2] 

9^(9^)71-*. ^1^719(3), afl^7l^(4)3] Afl^g- -FHS^jO^. ^9, Ajigo^ gci, ^50^0] 0.^^17] - ( c a1 a S ^)o]1 3*f| 49*V 

JL Si**. ^*1. tifl^7]3a;(4)^ ^*^r *^4|*(*^4|7l^)* 971* -fH£l*fl*(18, 20)*.^ 3*9°. 3.*|. HJLAfl^*] ^9^* *19 

^ 3*iE. 5U*=K 

99^* 44*M #n H ^1^^(0.5- 2.0mm)* ^1 *3: X^i^(10)4 Y^^(17)4^ Aj-oj^ ^ 7fl Al^<g-(Vox-y)^r, H^^^eu] 

nfl^ ^^(5)<Hl ^JL^^.^ ol «fl§-ofl, ^7l^Ai (EI) oi| L+EfHS SjI, ^5. 9^1 

* 27B51 7fl (24 , 25)^ *\n 3LAl<g-993i£- ^1* ^^(5)^ ^^(Vm)^ ^°Jf3: ^i^^ 41^^ ^fl^H ^^-5) SAl^g^^oj- 
(VA)4 SAl^^^(VK)^l ^^«3-* 7}*t ^^5] ^3^><H1 *9*JL # 27fl3 7fl (24 , 25)^ * 

£ 16^- l-^^l- sfl^(1)^ SAl^(2)3l a>o|^ 0 v^o^ cjn^s^ M-E}-^cf. ^ ^^(5(5.3, 5 -4))4 ^^7)^(3), ^ 

tifl^7l^-(4)4^ 7 iS(27, 28)^r £ 15^1 M-H^\fl 7fl (2 4, 25H ifl^M *^^-<Hl cfl* al^Tjl^^^ ^ ^^-^ tiflAi^-^oj 5 

tifl^^^Sl ^^&| a 37] 1+ 49°fl 7MJI SI^. ^-^1, A^^(15)B1 e^^-^ afl7l^l^^^l- 3.7)) ^7] 4^5] 

¥^l(^)» 7l^S. ^(24, 25)^1 H7l# 7fl (27 , 28)5] 2«1]^J£S] 37]^ ^cf. o] nfl^ofl^ ^^]^(H f 19) ^sfl^o.^ ^Aj^nf. 

S 17^ ^^l-^l^l 4^(1)2] ^^7l^(3)B] £ 3g^£# M-E}\fiT}. 

»]^^i^-(29)S] sfl^d^r 3LA]>i(2)S] 7fl^# ^^*VaL Sl^ ^^(5)^] ^ 49(30)<H1 ^ 4^1^ 2j*Mh2.S 49^31. ^Al>i(2)^ 7]) 
^^^^il 44=* ^1 *FS Sl^. 4941(21)^- ^^^ A o v (30)5] M]^] 49^I<H Slal. 5LAl^( 2 )o] Tja ^j-^dj g.o_^ tg-^ 

^ 2»fl <=>l A o V ^^ ^^7]| ^ ttltt %^l7]aL ITO^"^ ^-^^^-(8)4 2 ^aj^ ^^^(29 

)S] ^^ofl oj^ x^i^-(IO)^ ^^tg-# ^Al^ ufl^o] ^.Alofl ^^^^Voil 51* ^«*-9^1(*^^*9) 

* -a««Vai sa^f. Sth ^7>V9°il 49^1^ ^^^1^(29)51 ^ 9194921 ^Tfl 5]cH ^g-s] avo> £ x^^(io)2] 

* *1#% V ^ Sa^f. °1 ^^rHl, i*| » ^^(5)^1 ^ofl ^^^1^(29)^ 9»l 99(50-100|fln9S. ^ ^Ji, ^Al^( 2 )S] 7fl^ 

3«fl 019(^9^ 4 4 m!jiL)^.s. 99^1 ^IjI Si^f. ' ' 

£ 18^ #^^1- ^1^(1)21 «l)^7l^(4)^ SoilAi g ^g^£# q-Ej-vHi}. 971* S. 15, £ 16^ q-z}- s. 1821 A-A'^i, B-B 1 ^ 

&^o\] 99^-Ji Sit)-. 

A^i^(15)4 Y^^-(17)4^ i<9 ^^(5)21 ^^49(30)^.5. i+Ej-vB ^a]^(2)21 *9^M^1 ii^(31)# 49^. a«r. £ 15*M L+E)- 
vfl ofl^ 2^(5)21- «fl^7l^(4)42l ^^(32)# A^l^(15)4 Y^i^-(17)ol ^1^1 St±r ^^(2)^ 42-^i^^ 5U^. $ 

*H. ^1^ ^^(5)4 A^^(15), Y^^(17)2f2l -g-^, ^^-g-9(Clx-y, Cla-y)* *\#*}5L Slcf. 

Y^l^-(17)21 ^^^* j2.*H?-(31)£] ^l^^fjL ^-449(30)51 ^1^ 99^-S. ^Tfl 9^5-^1, -?-^-*^(«ll<a-§-9)(Cla-y)* ^7^71^ 

&oL, X^^-(10)21 %^9\- Y^^(17)21 ^^9* ^^}^ ^«1^^2J 9«*fca Sft^. 

^^(31)2] A^^(15)4 Y^}^-(17)^2] A>oi o] « o v^ 7 |) ^1 ^<a-(Voa-y)4 vfl^oj.(Vdo)* ^^^-Jl ^ 152} ^^*f £ 182} 

fl^^as^El ^-^^)^( 16 )( £ 150a M-^)21 ^MI^ 9^7flAl^oj- (Vo a-y)2l ^^°0-(Vdo)2l ^7>, 9^7fl Al ^°J-(Voa-y)2l 

9^2f ^-^-g-^(Cla-y)2l ^^-* ^Alofl ^ atf. ol nfl-g-ofl, H 15> ^ n6 ofl i+Ef^fl Afl^* ^-^419(18. 20)* 49*°f § 

41« ^1^^-JI 

JE 19^ *^n|. q^^eflol 5fl^(1)oj ^^-Hfl^ll- ig^£# ^Ef\Htf. 

£ 15°M 9413: ^19^^(5)4 ^^71^(3)^^1 ^^(33)1- £ 18 ofl ^^-?-(32)4 A^(15)4 Y^^(17)ol ^Tfl^l 

Stfc ^l€(2)2l 42.Alslofl aj^^jt ojcf. SAl>g(2)al 43.AlE]of] cfl*^ ^4^^(8)^ ^0.5. v+Efiflfe- ^^^^(29)^1 cfl^<H 7fl 
^-¥-(34)1- ^^^5. 49*M °il^^(5) ^^7l^( 3 )ofl ^aj^ ^+7} 3}^ X^^-(10)4 ^^1^1 ^ is[3L 

21*11, "fllM^(5K X^^-^2] -g-^, ^ ^^-g-9(Clx-y)* ^19^-JL acf. 

£ 20* ^ ^421 'S^Ai^oijL, £ 15 ofl q-Efvfi tq^^eflo] ^^^(2)^^-^^ oj^^ ^aj^. 99^1<>n>H 

21 ^^^(Z^)99(35)21 33-&^(Vi)» M-Ej-^nf. ^9^(Z^)* £ 15, £ 1621 ^^5:*fl cfl* cfl^J^^ 99^31. ^ ^^^5L(Vi)2] <§ 

X, Y^ Afc)^ ^^^V^(36)°l^-. £ 21* £ 2021 99^1" 4^*^21 99(37) 2] ^^^^(Vi)l- M-Ef^cf. ^A)-ol 

^(S 15, ^ 16<H0 M-El-vB Lxw, L>W)21 ^a]-z|9 ^aj-oj ^(1f )#^ (38)j o ^ ^ z^^-i- 9^-c^ 9^-(gg) 2^^ 51^^] 

9, <*Moj]A^ ^-hV^ r (w/2)(39)* ^SS^. 

^171^21 999^^1°B aU<H^, °D9^!^(Vm)(40)2l- ^^^^)(VA)(41)1- TiSl 0*H^, 7fliH^^)(VK)(42)# *2l ^a] ^ ^^oj-(v S us(- 
180V))(43).°-5L 99^21 #el-^nf^^(v p 44)^ ofl 9^ ^ (Vm)(40)S4- 7^ ^ ^oj^ 9Efl(^Aj o]vfl)^ § ^ ^ oj^-- 

« 9^ S s* #7fl 49*sacf. 
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l-el-2:^^(Vp44)# ^m^!^(Vm)(40)Sl- >\$] -§-°Jsl-7ti ^iLS.^, A'O)^-^-^^ T*fl(d)2)- ?Ml*Rr ^-S"^i^ (Vf45)2|-. °fl^^^(5 

°12£- ^^SHr^ 1-2. «■ ^)^^(Vm)(40)S. ^-<H«-°.3.*1, ^WS) 33]#£(EI)1- ^SHIfeU) 7fl4iH^!^(VK)(4 

2)-t ^cflx]7> 7121 -§-^J-*>?l < a-(Vc48)4 aA|^ i ^oj. (Vsus( . 180v)) (4 3)j o Jl ^^^ji, « A^-oVjjLofl ^^^^(VA)^ ?9± 

H#$l(VKH "iin^ aL^l^^ 71-SMfe 3Mj ojs|| ^2).^ o. S jT^Tfl-S 5UfeHl ^7HH. mi-^^(Vm)(4 

0)°fl ^^^^46)^- 7>«V<=i ^^sq^r "flt^Sl -a-^^a^^l^(Vw47)^r #^2n)-^^(Vp44)* 7)^.2.3. ° l^i-HW l^fe 3 
(Vf45)l- f-sfl ^-a-(Vq46H 218H af^^sH Si^f. ^-8-^0^45)^ ^^£(Te)7> f^«f££ TjSl 

"**^« ^*Hr #S-¥- 7.) Hfl (-8-7-1)2^^- c^&s) ^2loflM7)7l- #^iLeV7fl S]°S H^-fM^^KSi 

*^i(J))# 5UJL, ^#*Rr u o^H^# 31^(1^ 01^)2.3. S^, M o^-fr^l ^^-(K^^rHSKJ))* ^a] 

^£ <H££l ^eHIM^II- -&12.3. *Vfe JL3*7> «flfe<Hl <g^oflA^ fl-£(B)£ ^Alofl ^^-aj 

^lt^^CS)^ £ 15<H1 M-Ef-a H>2|- ^o] ^oj^ BVjg- 3 ffll- ^2:(3*?Hl Jj!.0-_g- E g:fgAj ) ^ gj.^ 3^ n || ofl -*f ^ °1 # -?-0^\2.S 

*l "S^^SJ 5it £^a}-o]|.£ ^l#^i^(Vmja=a. b, c))# t^^l^lJl. £ 20<H1 M-Ej-yfl I'M °M;5i3(Vm)(40H Hlsfl 

<=47HWt nfl^^l^(Vm)(40)l- il^^Sj- Jf-3-g-^32l <S=^°.S JM*^ °<H£2l TjSl f °^ OfS(a^^l)S S8<}. °]% 

<Hl 2]sfl. ^#^^^-£1 <8^* £ ^^M^IM" <L^£(X, Y^^^Sl "a-^#)» *MM«t*. ^«^^(5)»1 S. 15 

°fl H-E+'d el-* ^S21 ^^-^ ifl^-S* 3i^*V^ "J-^sl ^Al?l7l sq^-33-i-j=b2l 

£ 24^r ^ t^Sl <a-a^H 0 lul, A oM *V £ 15 vfl^l S. 21 °fl M-eM #ef2:°V ^^Sell^l ^^£l ^-g-lK 1 , t 1 -^^* -¥-^#fe e|o|oi^e 

£ 24*11 M-E+vS lAiH^c^ 71 €■ 1. 6~2msec£l 7l?J-)^ 7ls-7l?_V, <HH*H^7ltt. ^^Eflol7R>, 54 i7l7l^°l 47fl2] 7]7^o 

3. 

£ 2421 M-El-<a ^vfloj 7 ]j- . 0> +r _^ x _ Y , SJ A21 3^o v (^^12l ACS"^^* 3*H -H-^^12] MgO^ 

°1 ^^)<H1 H o v ^l^ S-yslfe- M-El-tflji, z]-zi- rf^-sV^oi o i&fe -¥-^m ^ 3-f <*^^7> ^-f , -g-^*V 

7>^^^fe^-f# v+.^v8^. . . .. . i 

"im ^^(5)21 ^]#^i^(Vm)(40)^r £ 20, S. 21°fl^ ^'g^ W ^l, 0 0 l3 5Hrt- ^ ^ "o^-fr «?>^*V7ll 2 ^Jl#, % l 
4M7171 414..4^4I4 -¥-<^*Vi, E ^^1- 7l£] ^-<a*V7fl OtSS o] nfl^-ofl, x, Y.^ST-t 1 ** 

^2) 2)^-^^^ 1AiH.^H-Hl^ 712] 0-|e^ ^i^^cf. ^^^1-^1 -^21 iE-t JlBlsl-^ iTV€H°ll^ Ol-SS. ^^*V^- ^-f £ 

#-8- ^ ^H-*i "o 1 -^* i^i 7i-b 5* q-Eiva^. 3^1^21 ia^ 711^^^^ t0682} . ^ 

S^-1^21 t769°l|^ 7]^^^S oolcf. 

^Sfl2l l^t :£-§-( J5)£r ^7l# M>2^ ^1 HflA^^i^ 2.°lliajSUl2] nj^^^ofl 2]^ S. 20 -§-°f| M-El-^fl ^^-?i^(3 
6)* ^Tfl %i-y. A]?1JL o^cj. jeli+, ^^-^(36)°1 ^TflS)^ ^^l<aAl^Vo]i4 ^^^AjAi^sq =o] ^^.q.. a2fl 

*l. °11-21 ^171^71 ^Sfl ^iE)]ol7l7j-2l cfl%t» 0 V^ofl cflSflA^ ol^ofl q-^vfl ^ o. S ^ j,^^^^ AV-|-«J-jl ^c)-. 

£ 15-HI M-El-Hfl Ai^^ aA)^(2)£] £Al^^(Y^^)^(17)2} S5l7l^^(<HHelli^^-, A^^)?(15)42) A>c»HlAi 71Sh^|- t}jL, Y^ 
^•(17)21 -a-^Sfla^^Ca^lS^ -8-^^*21 ^ofl ^aj^ Mg0 ?v a^^")»fl 2J=21 

^>iE)l<?]7l?J:O.S -&<>l7l-^ »ll«^2] iA)«v^-^^Alofl °I<Ha^, nl]^^«?(5)2f ^-S-aAl^^-(x^^-)(lO), ^ ^^i*H- ^aj^. Y^^"(17)<H1 
ztzt SAl^i ^°J-(VK)(42)(0tS), aA]^i : ^<a-(VA)(41)(^^ < a- V<d)^r <?l7l-«l-o1 ?fl±E^^, °llicH?i^^. sV^ ?fliH^^2l ")ll-^« 
(5)34 ofliiH^^-21 Y^^°flA-l ^2}-HHl)« 0 V^^- ^aI^ji, a>s. X, Y2) aAl^^-( 7 fliH -oflMH^i^-) a>o]2] ^^o. S »v^ A ]^ o o tsj- 
ft #3.4-^* °H2l ^^H^o}-)!- ^el-Til *i*i^7] lOAsec^iS. ^cf. 

^12^1^ °1^21 S-Al^^aj-^Al^ 5U<H A-J-fe- ^^^(36)°1 0.5~2.0mm2l ^+^1 cfl^<H »flii]£^^-a-^^ hVS.(1 Asec^£°flAl) °f 
21 37.^ ^*>-3}j7, -§-^sl-^Aj # ^a, o. £ ^ a}^ £ Jl^ol PilSel^^ol -g^xlal ojcf. 

°1 Ali^l<y7l^, °fl^^(5)2) :ZiSH^7|£H Si^l*. ^11 ^il2 ^^fl^oflAi z|zt 7fliH. °lliiH^^o.S.Al ^<gsf<H A> 

^-^i ^11 3J^o|H^ Y^i^°fl 7l»« ^^Sl-« -S-^isl-S. «m*Hr A) ? |j7 ojcf. ^ 2 *k±°]$-7\ ^2] A^ E flo] 7 ) 

TiilS. ^cf. <HHe)]i7);L>°IH Y^^»fl -§-^«l-# 7l^^ ^-f ^ Till life -l-^iL^Tfl £) ji li^ a]^ - ojc^. 

«lsV. £ 24* 7]2:S 7]?i£l A^ig^cj.. 

^1^11 7ls-7l^V2l ^-f, Y^^3J- A^^-21 2^# Al-ojoflAl A]^ t17934 A]^ t 271°1) U o V ^l# ^^Aiycf. 71 Tl^SA] ^ ofl ^ ofl^d), £ 

15^)1 M-E}--a #^2DV C]^S.l\]c] 31)^(1)21 ^Afl <^«J°1 aAl^( 2 )^l CflSflA^ Y^^34 A^^Ajofl 7+2^ -g-^iSl-, <$&^ o]^°- 

ci-# <HHefli7i7_>oflAi ^AjAi?]^ y. a^^-21 °i7v^<?}-i- ^^«a-^7i ^^i ^m^. 
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U^l^ t17(HH2l ^zVf>) ^^7flAl^<a-(Voa>y)l: 31 Y^<>11 <£[7><5Rr ^^°J-(Vy72)-i; ^^^(ISOv)^]^ #^°J-(-180 

v)*.^ *}^^L3-*\, aJjl*} ^^^°J(Vy72)^r aWS**. SH*2] A ^^^^(Va73)£ <Hl *^<tf(6 

Ov)^-€^. Y3i^, ^^°J-(Vy72, Va73)°M ^2*1* <r 3+ a^ t 170<Hl Sl<H^ X^*fl €^^(Vx74) 

21 <y=^ o J-(180-250v)# ^7}-^j7[^ 24°Mtt *±i4M ^ €^ ^\fli^], X-Y^l^ A)-o| t nfl^: 3^(5)21 3*^4 Y^ 

o] A]-o]oflAl H^o|nj<y^ ^a]^ oj Y , A^i^lS] ^&SL3. JMWt|| *\9tH. °1 ^-f . *\M 3^(5)3* X, Y^ 

a]^ t170<HH Y^, A^ A <M1 ^^Ml ^ SJ^ «>3. olHefl^7l^ofl o|^*vo_^ olH^l^l^HH tgAjsji, * 

«!7l*MM Y#^-°fl <y7HV^ *fll «i* *«.S.*MI «rth 

3:7l« 0 v^^ a]^ t 1705] 10-20 Asec^HS. «\2.3.M|. tJ-# #312] Aj^ t 271<Hl^^ ^7l i^A^lfe- «J-^^ «MW7l3i 

5U^. a]^ t 27l2j 3)^1 y^^-^11 ^^}, A^^Ml ^^-1- Jl^: #7fl ^aj A | 7 ] 7 | a})-^], ^3i<g-(Vy72H <£^<y-(180v)# 

lOAsec^l^ ^71-^cf. 

<HH^1^7l^ zj-f f Y^I^MI^r *«*H- ^sfl^lAl Y^^H^^i^ ^±#<SWy72)°] °j7H40v)£] JL, S £ 1*11 

M-Bl-v£ ^1€(2)^ ^<HH Y^^<H1 A 1 3*11 A^*fl^ ^^^^0/373)^1 *J7H60v)£1jl, a|;*} t 375<H] A 1 ^^g^* f JM^ 

Y^ofl 71^-^oflAi Ai^j^ Y^^MMIS? <&&*}7} ^3 JL, Y^ A <Ml^r ^}7)^}$] &^7\ 

« ^H°lth ol nfl, ^^71^-oflAl ^Aj^ ^^^H^^ 0 ^), ^^^°J(Vy72)^ ^^V^l ^^}^: t S ^^^^(Va73)2l «7^tM 

Y^^ cfl^^^ ^ofl al^fl £ 15, £ 16^1 M-Ht\fl 35.^^^3:^171 nfl^ofl ^o]^ ^a]^^ g-^] 

« ^ S^ul, ^^^<a-(Va73)^l a]^ t375^^^1 ^ii^* 2~3Asec<H]^ 1-1.5 Asec^l «>^5. *1#58*=h °1 €^^-^1 
±r °]^}±7]&2\ ^^11- 7]jL(olH^^B] JL^) r 1^«^H*fl^2l AJi^^l^ ^°1, ^ ^ v ^^# 2«fl^£ ^aJ-o.^ ^7}- A] 

71jI 91^. ^vfl^^^^-^ofl oj^ 71^-^^Sl ^^*HL f ^>1 ^*»<H| %m A 1^^]°J^^» ^7>A)^Ai fl£ 

» ^ A 1S^. 

>H^Eflol7l^Sl ^-f f a a} 6)]^ ^^ofl o^^. ^^.g. ^ X| 2 ^^oI^l^a^ x, Y«^<H1^51 ^l^^^"* ^ ^jt 

5U^+. £ 20, .£ 21<>il^ M-Efvfl HfiJ. ?J-o| f X , Y^^ tHM- ^1^^(5)2)- ^^i^^] ofl^c^^-, 7fl4iH^^5. Z7^S] & 

Al^^^«a-(VA, VK)-& A V^-^V31, ^z]- o^^^f A i^3l<y^(Vsus(-180v))J^L 4i^^Jl <S%^ °J-^ 2: 

#7fl <tHM7U SUtf. ^^1^^.^ ^^^<a-(Vy72)5l.^]1 «^^1 fiAl^^oj-^o.S.Al ojroj A^Efl^^^-(Vsus(180v)), €^^° t ]-(Vx74 
)S] ^n^S]- ufl^^(5)ofl fi.Al^^^<3-(VK)^5.^ 0l-^# A>-g-^-o.^ f X\% t 476^1^ ^^1 ^^l^^^l nfl^^( 5 )32f o^n 

^^-(Y^i^)Bl a>o]o]]a^ ^al^t^nf^)* «MH Ne>Xe 5% 400 ~ 500Torr7>^ 3 ^e|7l 3||(=e1-ol nj oj^)§ tHM^ljI. 

^]1 a]^ t 476^ A 1^ *g-^)7l7] $\^\ ^-*l 6-10Asec^ 3.^1 «f5l^. ^2 ^^^^rH^ 

Bfl^^^)* ^7>Al7l7l $\n ^^}^^§^ ^<L*L «■ JL^iflS-el^oll ^ A l^ jgcf. A 1^fl^7l^ 

21 a}^ t 5773 ^^^^ ^^^^^72), ^^^l < a-(Vx74) c> l ^ 0*^ #21 *] ^Bfl ^^ < a-(Vsus(- 1 80v))c>l cf. S^:, >9^l^l 
21 J$.^# »oM^7l *\^917]Z}S\ ^7]o\] x^^<fl ^^^^1 ^(O.SAsec) o o^ < iK+180v)* ^7^31, Y^i^oH] ^ A j^ -g-^f 

^71^ A^Eflol7l^o] a]^ t 577^Ai Y, X, ^ A^i^ofl ^^^°) aI^ ^71(^715)-)^. a]^ t678^ A l5l X 

A^^o^ ^^5. A^ofl <&&^7} %^-±r Y, A^i^^l^ A]^ t 769<Hl ±7\ ^^}^. 

3±#, ^ ^^^-21 ±7] cfl^ x, Y^i^2l <d7V^<y-# ^ ^^efl^Ml 7li ^^--g: ^Tfl ^ Af-g-^ ^ 

-f £ SHW-a ^71^). o}^ 271)51 4l7l«VA]-t ^Ajofl O.^ 

5. 25^ ^ Vl g2l ^AjAl^l^JL, ^# D J^«l(Ji/Jo)2l- *^-Jl*Hl(r y i/w)2l ^7fl f ^ (Ji/Jo)2j- £«1 (Bi/Bo)2l ^7%^ ^Efvfl^ 

#B}-^V cl^S.^0] 3j^ (1 )c] ^£o]^ 

^^°fl^ ^i^ n j£«l(Ji/Jo)#, ^°fl^ fl^l(Bi/Bo)# zj-zf cfl^r(^Kc)^ M-Ef^cf. ^^-Jl^wK W no), ^£W](Bi/B 

o)~ £ 20, S- 21<H1 M-Efvj ^. sj-igo] Aj A ]ofl ojaj| zj-zj- ^ 79 ^ ^.aj 80( s.aj 81 ^.aj 82 ^ cfl^jo^. ^7fS^. 

^-^ 79, ^-aj 81 o. £ 22, £ 232} tJ^oIji^ ^0]^ : o.03cm^£2] ^ ^ $13L&)<% ^"J^} 

^71 ^ji *^1^7l #^H^C3;&&x] ^#)« ^7>a]^ ^^ 7 f 5U<H ^^l(Jmin/Jo83)7l- ^ 79, ^ 81 A J- 

21 ^a] B84 , ^^S.Al # 85 ^ o.^^q^^- a>^-^ ^^-oj ^Tflxl* M-Efvflcf. fl£(B)2j- ^JL#(^)^ ««tit*l »jL f 
^flAi^ «>cfl^ «-*3L-i-(j5)* § ^^_7> <&#^. 

^ tt'S^fe A o V 7l^ U1-2I- **°1 ^^21 ^ltil)^7i# n>^Al?l^ ^^5:, «44£(««I)«JL « fl^^S^. 80, ^H3 82 

# ^#54 ^Ajofl ^- r °jc^ 01 z>^a|^ Afl£.£ ^^^] J'min/Jo86# ^ul ^^f. ^ 80, ^82^1 2l^fl ^ 80, ^ 82^21 ^S. 

Al D87, S^Al O880I t+El-vfl zj-o] *^JL*(J5)4 ^£(B)# ^Alofl ^ oj^^ 

S*?:, 2l4i^l Jmin/Jo832)- J , mrn/Jo862l a>o]o|)a^ ^^-^^ ^^ D J£(J)» ^a]^ ^Jl-§:(^)^- tfl^o_^ ^^.4, SJSi^. 

Afl^* J'min/JoSG^A^ ^.Aj 80 s-Aj 82 a o vo] ^^n 0^9, O90°l M-Ej-\fl «f2)- ^-o] ^£(B)^ <Hhi ^5. ^^1°V, ^^Jl-g:( 

^)-ir CB^S. «AJ.^ ^ ^^Cf. cl^ofl oj^ A^Eflol^^l. ^7>A|^ ^^E]# ^7fA] ^ £ ^«|^i^5l ^7}*\^o] ^7) nfl^ofl, 
B)l- tfl^sL ^Alzj ^ yoj^. z|^ r Al^^A]ofl n)t% t 3_»y%iL^, j7fl£# c})^ -g-ol^Tfl ^Aj^V - Oj^cj. 
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1^3 £4 

i«M $14. 

(1) °l €el^- DC^ ^e^^ni-clil-efloi^^^ ^-f -HIS. ^ 514 S , t^nlclit^oi sflvi oi^^c <y=#^t- 

(2) AC*8 ^^°fl £)sfl iA^^o)) ^^oj.^. ^Aj^o.^ ^-frsj j .v^aja ^^ 0 JS}-3Voi »<M7flAlA)2l -s-^^^o/c)^ 

(3) cni&Al^^ "fll^^Hl SlSfl ^^^.Hl ^-2.$ H^^^EMl ^^Sful, 7fl^-§-4 £3^3* ^J.Al7U ^ 

^ sa4. 

(4) a^r oim^^i uM<Hi««# «7HM -g-2] ^-^si-ui, «i-^ o g^£i ^^^(odu-)^^)^- ^ai^, 

4. 

(6) SAl^^^^AlSl ofli-c^ 7H^H^^^1 0)*V^ #S.^«j-^2l -fr^l2:^<?l -§- 

^--y-Jf 2J i^7il<i^4 <$#^2l ^S^^l- Jl# #7fl ^aj^. - o lJli «v^3i# ^ ^^aI zj ^ 514. 

(7) Eth ofllM^ ofliLS^A-S. SRr AC*§ ^-S-ofl 2]sB 7J >3^olsi iAl^^- AVo|oflA-1 -g-21 «^<y-^- ^*Rr ^71-0)^-^^ 
oflS-El^ilS. « ^ 512. °J3* t#^EHl tfl4<H aAl^^i^S. ^7>A17)J7 ^71-A]^ ^ 5(cf. 

(8) ^^^^^1 2)^-«>ol<H^ < a-* <Jl7l-^S.^, aAl^^AlSl ^•g-^o.S. Dfl^^^S) a^^-Hl ^Aj^l ^^oj-^- 
^Ai7l^l SjI Sir Tfl^Ajoi -^^.sVTfl ^ 5*71 m-S-Hl ^ **JL## T Sit+. 

(9) 3E.a)^a] si .jy^^, ?8i = ^^ AA a^S^^l^i^, -g-^i^! < a--5.S. sa|^^^ 7 > m^SI^^s. ^^1 
^33. ^ 5171 nfl§^ sfl^vfl-^-ofl aSSfill?!!- ^ <&5L v\]^^s] ^%-s\5.s. ^^..*>t)1 « ^ 5Jcf. aj^2} o.^ 3 

(10) Eth Jfl'iMl^Sl n^Sl-efl5l^Ajo)l Sl^fl 34l^^^tf-2] -f-S-^-^o] a^E^^M- • # -?! 3 « 9}^ 7| Jl SL^ASr 

a^yju&a*}?! si e^v^i, 5-»o v ^^ii- ^iAi^Ai i-^5.si-7fl ^^^av(emi)!- ^>n«> 5m.- 

(11) <HH.zili, y^7J°11 cflsV<H aai^^fii sitb ^^sq g-^ 71^1^ ^7j ( p)c i! j/. 5 | jl^#)^- ^aj^o,^^ 

^7113^-1: ^A S Al7lJl «S-^7flAl^<^{Vo)# ^Al^ ^ 5JCK 

(12) ?J ^Aj^ cflttSAl^q-Tlo)] a ^^r ^<?!t!- all#z3aj# Ajoja,)^^ -^o} ^olofl fl^^-^S^Ajnl^)^. ^Aj^._o s ^) 
^7il^^# <£A 5 Al7| Jl, »S-^7llAl^^(Vo)^ ^A]^ ^ 5Jcf. 

(13) tfl^tf 34 ^^7^ Ett/^ Hfl^7l^Sl ^i^^^- 0.^^)7)^- f-.H] o^^. •i.s.ijLs. a>^-^ ^^cl-. Ett ^1 l-^Hf* ^i^-¥-^ 

(14) SB'S 7)^2} 5LS^^2:ofl 5J<Ha1, ^=t> aSi^oJ ^^-aj *^>11## ^^^H u j-^7BAl^oJ-(Vo)^- A 0 V ^A| 7] ^ ^jt xfl^-tg: 

(57) 3^21 

^T 1 ^ 1. 

-*Hr7fl2l AJ-71 <HH^li^^-B). J2*HKE-I|- Bfl^m ^Tt" 71)21 aA]^^ 7f7|^ «B^7l5?+I!l-, Aj-7] 4^ 7 fl2l ^11 fiAl^^- 

°fl «B^l€ ^7B2] *fl2 aAl^^ 7l7|t ^^7)^-4, AJ-7) ^^71^-3!}. Aj. 7 | H))^7lJa-342l A>olofl Hflxl^ 2j«?-§- ^<HS. ?Hlt ^ 

# *W 2.3. iter cl^eflo) 3fl^. 

^B 1 ^°fl 5U<H*I. 

3. 

^1 2 <&ofl 51<H^. 

AJ 7 | <HEBfli 3^-4 A J-7l ^11 SAl^^-ol Ji*>^ ^-^-i- A)^£ 1-Bl^l-ES. ^7l-£o o t0.S. ^AJ^) |L^o £ ^ c)A 

^1 3 ^°fl 51«H A 1. 
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5. 

*\) 1 5U°1^. 

#71 3«f#. ^^t^ "tit^^S ^ 7 A% ^°.3. *}±r l-el-S^ t^-f-BlH 3H<s3. 

^#6. 

*11 5 *H 51<H^. 

#71 ww*. 4^si 2j#*v°i 5* ^-^ i*tr ^^wn^] m^. 

3^#7. 

*)) 1 aW, 

#71 ^12 >a-7l »!He1]i^^-# #-§-^-<H ^He)]^ #7l ^1 Xa)a]^342] a}o}«|A| ##^(|®*a)# *4*W H Q V; 5l^7liE* 

tb 3-§r ^3 2.S. t^S^M sfl-i. 

8. 

T^^S^N ^^Sl-Sr 71-Xl-Jr ^^l^ H^7lt ^ °1*3 ?|3*l-& Z^ofl o^gfl ^.S. ^-B^fe t+^7fl °1 ^A) -g-fi, ^AJ 

^ #e+i«l- ^i#2fl°l 3fl^°ll aJ<H*1. 

#71 z^-t- a-a^r ^"S^ Sl-M-21 +lS(sheat)5L<tf^#. 4=1 SE^ 3*=H #7| 

E Sl-M-Sl 3 ^#-§r #71 ^^5|S.7)H1 fif ^#31 °1 sflM. 

3}^#9. 

^••^Sla^H ^J^Slfe- ^-g- 7^1^ ^71^-4 ««^7l^-, % o]S A>o| ofl *|$j*l±=. ^^<H) SlSfl ^^7V 1-Sl^ol^l ^7flSl ^1^ ^ 
$ f-H^V ^^#5)1<=>1 3fl\3°fl SU^I, 

#71 2^°1 #71 #<37l# £fe #7] afl^7l^2f tfl^SHr ^"fl cfl«l"^ ^3 #4}** ^*Vll, #71 £^7} ^7} #^7]# £^ #7l H]] 
^71*0)1 ^AJ^ Aj- 7 | ^j^]*] Hfl ^^ 2 o. B^O S ^ Cli#elH jfl^. . ■ 

^^lO. 

^sflSTlHl ^^51^ 7}*)$: ^7]^ Bfl^7m, 3! o)s. A y a]o]] ^a)^ zl«H =.^^^1 J^flSl X^-i- 34 
^ #2f^pV cli#e)lol ifl^<Hl ojoIa-1, 

#71 3^7)# S^f #71 Hfl^l^o] 0)^1=^ <3<i cfl*H ^=rSl «-^"¥"t #71 «^-¥"7> #71 ^7l* 3^ #7) Bfl 

^^#11. 

^l 9 # MlAl ^) 10 #^ -Hi^ ?V Sl^^. 

#71 A} ^71^0)1 «Vq-2l 3g^^^-A A> 7] 4^7l|2l aA)^£l ^f-aAl^^-O.S.Al ^Aj^V ^JA ^ S^^nj- Cl^#eflO| 

^^#12. 

*H 9 #°H Si<H^. 

#7l ^^71^0)), jl-q-Sl ^g^^^# #71 4^7)121 JiAl-iSl ^f-aAl^=O.S.Ai ^A^^ Aj. 7 ) ^BJO^ A^] a.S.« 7 ). ^ ^ ^| o> £ S. A^ 7 | 

^?-# 13. 

^ 10 ^ofl Sl<H^, 

#7] ^^l^ofl, «1-q-2] ^^^^ #71 ^7flSl SAl^go] ^aAl^^-0.aAl ^Aj^jj Aj-71 ^^71^21 ^7] %^7} g£S 

#71 *g<33^ofl ^-¥-aj<?l 7B^^-* a|^i^. ^j^- #e)- SD > clil-^lol 

^^•# 14. 

^l 9 *°)l 5a<>H. 

#7l ^Aj^J AJ7| a^«- 7 > o.^5U f iEfe- AJ. 7 | ^W^ISS. 5# ^^.S. sl-^r #2l-2oV ^#3]°! 

15. 

#71 ^!^7J^ IE£r #71 hH^71^o)) ^aj € a o v 7 | ^.s.a. 7 |. o.^^| afl^os. ^aj^ ^$05. gj.^ cl^l-eflol afl-i. 

16. 

^1 8 SI<Ha1 ( 

#71 BH^l^o)] S.^S1 EfO]2.<^^^0 £ O] -ol^^ aAj^^I!f <>1H211>1^^# A^£ 2 ^A]7l Jl, AJ 7 ) aAl^ofl AJ. 7 | cj) o. A J 

71 ufl*l£ ^ #2^2^ Cli# El )o| 3]]^. 
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17. 

4 16 SU <H A 1, 

A <M Mfl^7|i&o| afli ^°if>. ^71 (^ceji^^, ^ 2 ^<£#. 4 v 7l JLA)^^, 53 ^]3 ^<a^2] £^3 zj^sH ^£1 
18. 

^ 17 5a<H A 1. 

^t 1 * 19. 

*)1 17 5fl°W. 

20. 

17 ^ 5U<H A 1, 

A o v 7l ^)2 ^9l#4 A o v 7| SAl^^oj a^i^I a o v 7 | *^*V7| *ll4 cj-^T-Aj ^SkE, Aj-71 *)]4 H 

^71 Xfl4 ^^#21 7)3^0.3. Sjxr *i]2 ^^#<K1 Efl«H St* A o V 7l XA|4S°fl cfl-§-Al^ <§^*|-JL. tx aJ. 7 | ^3 

°1 Aj-7] aA]^=?Sl ^71 ^12 ^<a*^- S|4*W J?-** AJ-71 tfl'-g-A^ ^AJ^J. ^lo £ #E}2°V 

3^ 21. 

* 8 *S-H) 5J^Ai, 

A <J"7| ^^7l^o)) Sja+oJ Jg^^-g: A o V 7 | 4^71)21 aAl-go^ ?f 5 A]^^O.S^ ^AJ^-ul. a o V 7 | Sfl^7l*ofl 4^0] e^ojooj: 3^3 o]if- 

St 1 * 22. L v 

^t 1 * 1-i 7l^H^ #ef^nV c]A-l-5llo| afl^iq., 

23. 

* 5 *<H| SJolA-1, 

S A )*^ ,1 o , -^i A H] ^<H A 1, A J-7l ^11 JtA)^J^34 AV 7 ] SAl^^-I!].^ AVOHAI =S.^^ ^^^.ofl Aj. 7 ] ^ ^ ^ ^ ^ ^ 

^T*-^" 24. 

^1 23 ^<H A 1, 

AJ-71 >01 SAl^^af Aj-7] ^ 2 SA|^^ °]|ii5.^.5.3. 5]^ <y7(-S]fe- SAl^^^o^VA)^ Aj-7) ^^^(Vm)^ 7121 -^<y 

^711 ^ 5# ^^J O-S. ^ #2^1- ^i#2flol 3fl^. 

25. 

^1 24 ^-"ll ^<Ha1. 

A^7l ofl^c^ofl o]7l-Sl^ Aj-7) SAl^i^oJ-fVA)^ A o V 7l it^?l(Vm)t 7]$\ OfES sfjl. A j7l aA|^^4 Aj. 7] !A)^=f Tfl 

iH^i^l sl^ cf€-^^ ^i^-oJl "1171-sl^ 5.Al^^^o}(VK)# -§-21 ILAl^^<a-(Vsus)0-a ^ ^-^J2_3 sj-fe- #efio]. cl^#^]o| 
26. 

^1 24 ^ vfl^l ^| 25 ^ <H^ ^ f"°fl 5a"H^, 

A o v 7| »l|^^(Vm)t, a^ 7 , ^^s.7fl7V 7Ml^r a]^-H>ol<H^^°J-l- ^xfofl 21^-^^S. -?-<H ^ 5# .2-3. Sffe #ej- 

27. 

^1 24 % *M ^ 25 W <H^ ^ ^ofl Si<H A 1, 

A J-7| °l]fi^3(Vm)«- AJ71 >Di SAl^i^, AJ71 *1|2 StA]^^- o| aj-7) ofl^^^ 0.3 -§-^5.^. A ^7l ^4 aj. 7 | ^ 2 ILa)^ 
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28. 

* 27 5a<>H. 

SAl^}^3Zf a> 7 ] aAl^^-ofl o]7HrRr ^3j-^2) a)**!"^** 712} -§-°J^7fl Sj-JL. ^7) "fl^^(Vm)# A j7] aj^^* 
^sRr °.5L l-ej-^nj- n^-teflo) 

29. 

* 27 ^°fl 

A <M i^?)(Vm)t 7]2) 0*2= °} Aj. 7 | z)&#<#*}&±3. ^« 3# ^ 1^2:^ n^#el|o| afl<=a. 

^T 1 ^ 30. 

»] 27 sa*H. 

^71 41 S.a}&^2\ *1]2 S.^^ 917\Z\±: t 1 ***^ *HKUM§** 7i2] ^-<a^l 2# f^lS *Rr 

31. 

A 23 <«-<H| SH A 1. 

^sfl^eHM ^7) 41 s$ 7] ^ 2 3-A]#=t s Aj. 7 | 0.5. ^.^^aj. aj. 71 ^1 aA i^^34 Aj. 7 ] ^ 2 aAi^^<i] °]7h 

32. 

*11 2 ^ ^ 25 ^o)l °i°H, 
33. 

*11 24 ^ >» 25 ^ *}• Si-H^i, 

A J"7l 41 SA|^^ 3L^/^3 ^7l ^12 aAl^^-sj. Aj. 7 ] AfoH -a-oj^ ^s}- 5).^ 

^^34. 

*il 24 ^ i-M 4 25 5U<H A i, 

^>7l 41 SAl^^- ^"71 42 SAl^^-, AJ-71 °f|^2?^4 Aj 7) ^-Jg-^STil^Sl A^HI ZfZf ^ 

^^•^ 35. 

* 34 ^<H1 5a«H>H. 

* ^"^ J°S ^fe 

36. 

a^-i- ^<a^ ^ili ^-l- 7i^ 4V 7 ] 4i 3^- of] cfl%t^ «fl^]^ ^-atv ^2 ^i^-i- 7^}^. 7 i* 2s)-, ^7i 7)3& 14 a o v 7] 

7l# 2^21 A>o|o)| H fl^|^ ^<g^ nfl^tf^. ^<H£ ?U |^. "J-^H^^ A}~g-otJL, ^71 ^11 ^^"4 *112 ^^"^21 T.M°fl A 1 #S 

^?<S- 37. 

A 36 ^°fl Si<H^, 

38. 

>*0 37 5U<H A 1, 

oflinS^^oi) 7i°] OtS, 7BiH^!^ zfzt °J7F^ ^f-^ SHr a). 

^^^3- 39. 

* 38 ^<H1 y-H^. 
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3^*8- 40. 
*1I 39 *§-*(] 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
$5 FADED TEXT OR DRAWING 

{H( BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: — 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



